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ID^tlFIEHS 

ABSTRACT ' ^ . ' 

Thris prograa or. instruction and progrataiaed student 
texts for a s^econdary-postsecondary-level coaputer systea operator 
couJse are one of a nuaber stilitaiTy- developed curricului paokagas 
selected for adaptation to vocational Instruction and curriculua 
developient in a civilian s€t»-ting. Purpose fetatcd for the ten-la ^son 
course is to provide the necessary inf6rmation to perfora -all staps 
that are reguirfed i;o prepare a lob for processing on a coaputer 
system. The plan of instruction gives obiectives and references for 
.these lassodss Introduction to Dkta Pr(fcessing: Punch Card Input and 
Output: Input and Dutput P'rinters:, Magnetic Tape Input and Output; 
Sagaetis Disk 'In put and Output; Channels, Control Onits and Physical 

'Addresses;- jqb Control Language; Concepts in Cosputer Processing; 

,Jpplication Programs; ana Data Bepresentation. The' prograsse'd sfcident 
texts for each tspic present 'all or sose of the followis^ inforiaation 
for each i-esson; an *imtroducti.cn, objectives, training aids-, training 
aatsrial, and self^alua^ion^ (review exercises) with answers, 
^^^^^ . . 
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MILITARY CURRICULUM MftTERIAIS 



The military-develc^jed curriculum materials iruthis course 
p^dcage VN^sre selected by the National Center for Research in 
Vocational Educatico Military Curriculum Project for dissen- 
ination to the regional ,CurriculLan.ax>rdination Centers and 
other instructional materials ^encies.. The purpose of 
disseminating tltese, courses was to make c^rrj.culum materials 
developed by the military more accessible to vocational 
educators in the civilian setting. 

The opurse materials were apgiifened, evaluated by project 
staff and practitioners in the field, arK3 prepared for 
dissaninaticm. Materials vMc^ were* specific to the nilitary 
were deleted, copyrighted materials were either emitted or appro- 
val for their use was obtained. These cour^ packages oontaih 
curriculum resource inaterials vrfiich can be adapted to st^jport 
vocational instruction and curriculum develcpnent. 
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The' NatioBaf Center for Research in 
Vocational Education's mission- i§ Jo increase 
the ability of diverse agencies, institutions, 
and organizations to solve educational prob^ 
iems relating to individual career planning, 
pr^aratlon. and progression. Th3 National 
Center fulfills iisjnission by: - 

• Generating knowledge through rd|eareh 

• Developing educational programs and 
products 

• Evaluating individual program n^s 
and outcomes. 

• '^stalling educa.iontil programs and 
products 

• Operattng information systems and 
services ' . 

• Conducting ieadershfp development and 
training programs 

FOR FURTHER INFORMATfON ABOUT 

Military Currioilunt Materiats , 
WRITE OR CALL ' 

Prcgram Information Office, 
THe National Center for Research in Vocational 
r ' Education 

The Ohio State Univervty 
1960 Kfnny Road, Columbus, Ohio 43210 v 
Telephony: 614/486-3655 or Toll Free ^/ 
X) 848-4815 within the continental U.S. 
(except Ohio) 
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IMaterialstc^ 
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Technical Educationr 



h'fr'nni'on i?nd Field 
Divisfon 



^'"*^?f•"•! for P'^s'^nrnh 




f 



Military 

Curriculum Materials 
Di^emmation Is . . . 



What Materials 
Are Avaiiafole? 



S 



/ 



an activity to increase the accessibifrty of. 
, military'developed curriculum materials to 
vocational and technical educators. 

. This project, funded 'by the U.S. affice of 

• ^Education, mcludes the identif icaubn and 
-acquisition of curricuKim materials in print 

form from theiC&ast Guard, Air Force, 
Arrny, Marine Corps and Navy. 

Access to military curriculum materials is 
provided throuljh a "Joint Memorandum of 
Understanding" between the U.S.* Office of 
Education and the De^rtment of Defense. 

The acquired materials are reviewed by st'^ff 
and subject matter specialists, and courses 
deemed applicable to vocatio*%l, and tech- 
nical education are selected tor dissemination. 

The National tenter for ^Research in* 
Vocatio^9t Education is the U.S. Office of 
Etfucat ion's- desifnated representative to 
acquire the materials and conduct the project 

* (WJtlvitiey-^ 

Wesley E. Budke/Ph.O.. Director 
National Center CtearirtgKouse 

^irley.A. phase, Pt>.D'. 
Project Director 



One hundred twenty courses on m-srofiche 
(thirteen in' paper form) ar^ descriptions of 
each have been provided tcrthe vocational 
Curriculum Coordipotion Centers and othpr 
instructional materials agencies for dissemi- 
nation. . ' 

Course materials include programmed 
instruction, curriculum out I iffes,. instructor - 
guides, student workbooks and technical 
manuals, ' « 

The 120 cdur^ represent the following 
sixteen vocational subject aVeas; 



Agriculture 
Aviation^ 
Buiteiing & 

Construction 

Trades 
Clerical ' • • 

Oooij^at^s ~ 



Food Sen^ifte 
Health 
. Heating & Air 
Conditiofting 
Machine«Shop 
^anapm^nt & 
Supervision 



Communications Me|pofology & 
Drafting ; Navigation 

Jplectroni^ " Photography 

Engine Mechanics Public Servit^ 

The numjjer of couf^ and the subjectareas 
represented wllf expand as a^kJitional mate- 
ria^s vjrith application "to ^^pc^iofial 
technicaf education are identified and detected . 
for diKeminatiOn. • t 



,JHow Can These 
Materials Be Obtained? 




Contact the Curriculum Coordination Center 
ih y^r region for information on 'obtaining 
materials fe.g., availability and cost). They 
Nyill respond to your request directly or refer 
yOUj^to an instruotional materials agency 
"ctoser t9 you. 
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53i-74DiO 



■TrZiil^VlrtlTrt T^T^tT "T''"' '"f"™.^"- perfo™-.,! steps that 



Introduction to Data Processing (2 hours) 
riinch Card Input and Output (4 hours) 
Printers (3 hours) 

Magnet ic Tape Input and Output (2 hours') 

Magnetic Disk Input and Output (2 hour.s) 

Ct?ntraH<^ocessing Unit (2 hours) . . ' 

Channels, Control Units, and Physical Addresses (2 hours) 

•lob Control Language (3 hours) 

Concepts in Computer PRocesslng (2 hours) 

Review Computer Processing (I hour) 

Computer Processing Exam (1 hour) 

Critique Computer Processing Exam (I hour) 

Computer Processing CRT Exercise (2 hours) 

Computer Job Preparation (7 hours) 

Computer Job Preparation Exam (3 hours) 



■l-h.' .■umse >:ontains both student and t..arl,er materials. Printed Instructor materials 
stui : "r"":."' J^alUng objectives, and references Jrcg^l^ed 

stud.nt texts „xth revew exercieB and answers are Included for each topi«,Lr 
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• * . . Coi^uter System. Operator Course Classroom 
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\ Sactlon IV - Annexes 

Annex A - Concepts In Computer Processing 

f 

Purpose: «To provide the student with a working knowledge of the operating ' 
characteristics and principles of a Central Processing Unit, 
channels, control units, and Input, Output and Input/Output 'media 
and devices that are Included In a complete computer system 
configuration.* To give the student the necessary Information to 
provide and perform all the steps that are required to prepare a 
job for processing on a computer system. 



INTRODUCTION TO DATA PROCESSING 



DP-5K-A-10 



Hours 2 . U IC ID 

Objective: The studentwill identify types of computers, and select the 
elanents and con^jonents of a computer system. 

Tasks Supported: 2.3, 

References: Modern Computer Concepts IBM 360 3er1es/Edward 0. Laurie 



PUNCH CARD INPUT AND OUTPUT 



DP-5K-A-21 



Hours 4 ^ ^ U 2C. 2PE2 

Objectives: The student will Identify the characteristics of punched cards 
and list the proper handling and storage procedures for 
punch card Input/out, types of ca^d damages to ca^uter cards, 
and error conditions on input/ output* devices. 

Tasks Supported: 1.12, 1.13. 1.14, 1.15, 1.16. 1.29, I^, 2.3 

References: IBM Systan ^0 DOS Operation'' Training Manual 

IBM System 360 W3S Training Manual, Bocric of Illustration 
Data Processing Activities, Mgt Procedures and Standirds 
AR 118-7 , . . ' 

Soldiers. Manual - FM 12-740 1/2 

TC 12-71-50 PT The 80 C&ltmm General Purpose Card 

i 

( ■ 

■ - , _ 6 13 190.A 



DF-5K-A-22 



PRItgERS 



Hours 



Objective: 



U 



3C 



The stuctent will Identify the char act^l sties of coR^uter 
irlnters, form, carriage control, printer errors, and the ^ 
operator's responsibility In reg«*ds to cooputer printer and 
voria storage requlrefflents. 



Tasks Supported: 1.17, 2.3, 2.10 



References: 



- Printers, Irving L. Nieselwan, Data Products, pp 52-70, 
Minl-Mlcro System, Jan 78 (Honthly) 

- Business Data Processing, 4th Ed,, 1975, Prentice-Hall, By 
Ellas M. Ai«ad, Englewood, NO 

- AR 18-7 



DP-5K-A-23 



HA6NETIC TAPE INPUT AND CXJTPUT 



Hours 2 
Objectives: 



U 



IC 1PE2 



The stu(tent identify the characteristics, and the proper 
care and handling procedures of Magnetic Tape Input and 
Output. 



Tasks Supported: 1.22, 1.31, 1.32, 1.35. 2.2. 2.3, 2.6 

References: Business Data Processing, Ellas M. Awad, Prentice Hall Inc, 
Fourth Edition 
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-^ MAGNETIC DISK INPUT 8. OUTPUT 



I ^ 



Hours • 2 



^ , ZC 



Objective: J^'e student w^l idefttify the characteristics of 1^^^^ 
. Disk, and the environmental conditions that effect the 
recording capabilities of magnetie^dlsfe. 

Tasks Supported: 1.35, 2.2/2.3 

ileferences: Moder'n Cofsputer C"oncepts ' 

Introduction to. Data Processing 
Business Data Pfoces§1ng. ^ 



THE CENTRAL PROCESSfNS UNIT 



DP~5K-A-25 



' ^ , • ^ * 1C1PE2 

Objective: The student will Identify the elements, characteristics and 
functions of the Central Processing Unit. 

Tasks Supported: 1.36, 2.6. 2.14 * 

References/ Locally prepared materials 
Modern Computer Concepts 
• ' Introduction to DP, Crawford 
Business Data Processing, Awad, 
Introduct.lon to DP, Feingale 
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CHANWEgS. CONTROL UHITS AND PHYSICAL ADt^ESSES 

^ — ' ' ' ' 



0P-5K-A-26 



Hours 



Objefctive: 



U 



2C 



The student wiji Identif^the functions and characteristics 
of channel s.'^tnterf ace ccntrol units and physical addresses. 



Tasks SupportesJ: 1.35, 2.4. 2.9 



Refer ence^; 



IBM Pr«i^aned Instructi.on Course R29-9256-'2 

IBM tjtroduction^ to IK4*tlata Processing System {SC20-1684-3) 



DP>5K*A-^32 
Viours 3^ 
Otjj active': 



CONTROt LAf^UASE 



U 



IC 2PE2 



The student will identify the steps of program development 
and the character isftics and functions oiF file names, logical 
units, program libraries, program messages and control cards, 
The student will identify the functi®f!S of job control 
language statements. 



Tasks Supported: 1.12. 1^29, 1.35, 2.9 
Refers ces: 



DOS Job Control for Assembler Programers 
DOS Job Control f<r COBOL Programers 
IBM DOS Basic Operator Training (Student Text) 
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CONCEPTS IH COMPUTER PROCgS<;TMR 



DP-5K-A-33 1 
Hours 2 



i 



u 



2C - 



Objective: The^tudent win list the functions of mm^y i^en- 
Jhl 5E^* memory area priorities, ttte benefits of disk ja 
the ch^acteristlcs.of job streams, the characterlAlcs^f 
' dH"tHbS^?S?1 '""^ "^^^^^'o^.^^m processing, and^lenory 

"^^ / ■ * i 

Tasks Supported: 1.35. I.3L 2.9 . • ' 



References: Locally prppia^d materials 



REVIEW CC»1PUTER PROCESSINfi 



DP~5K«A-34 
Hours 1 
Objective: 



U 



IC 



The student will bg abl? to answer the qu^tlons on the 

Tasks Supported: 1.35, 2.2, 2.3, U36, 2.6, 2.14. 2.4, 2.9, 1.12.'l.23 

Referen-9s: Locally prepared materials". 



COMPUTER PROCESSING EXAM 



DP~5K-A-35 

Hours 1 U ' if*' 

Objective: The student will answer all questions on the Con^uter 
Processing Exam. 

T«ks Supported: 1.12, 1.29. 1.35. 1.36 , 2.2 . 2.3 , 2,4 . 2.6 2.9. 2.14 

Refersnces: Locally prepared materials. 

17 
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CRITKXJE CWUTER l>R<K:ESSI>ffi- EXAM 



0P-5K-A-36 



Hours 1 ' ^ *^ IC ' ' 

Objective: The stuctent win,b« able to correctly ans^r thi^e Questions 

Processing Exam {0P-5K-A-35), 
Tas<s Supported: 1.12, 1.29, 1. 35-, 1.36 . 2.1 2.3. 2.4. 2.9, 2.14 



ReJ^ences: Locally prepared materials. 
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Cmum i^OCESSIHS GRT EXERCI SgS 



Hours i 
Objective: 



U 



2PE1 



The student wITl select the 'operating characteristics of In- 
"^^^L de^rlces. functions of channels, cdn- 

^un^tfons'of^S^^^ ^"^^^^^ ^ 

Tasks Supported: l.U. 1.13. l.W. lAuiS 1 11 UZZ, .^ag. 1.30. ^ 

:1.31. 1.^. 1.36, 2.2, 2.3, 2.4, 2.6,, 2.9, 2.14 

Referenoes: ^ 



COMPUTER^XB PREPARATION 



DP- 5K.A-41 
Hours 7 
Objective: 



U 



7PE1 



nt^f J^^flH] erectly Interpret coaputer run Instruc- 
Jlf^L*^ c^eterjlne prep»-at1on requlrenSts for processing of 
^"^^2; "I'^^^^^J?!*®"' student win correctly a^Sa^e 
• . JS^^V*"^ ^^''^l^ ^ ^ Otc. pri^are tape Ub?^f f^r 
a Job to be processed on a ccnput^ systea. 

Tasks Supported. l.U, I.i3,^x.i5. 1.17, ^21. 1.28, 1.29. 1.^, 1.32. . 
References: locally prepared material. 
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Hours 



COMPUTjER JOB P>'^EPARATIQ?^ FXAM 
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Objective: The student wIlT Interpret a set of con^uter run instructions 
and transcribe information from computer run instructionsKTdx 
blank tape labels,, pi^epare a progt m control card, and 
JCL and deck is coinplete and accurate. \ ^T^^^ 

-^^sks Supported: ;1 1^1 15, 1.17. 1.21. i.28, 1.29; 1.30. i.32. 

References: locally prep ared' mat ^lak V 
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Chapter 1 
•Introduction to DP * 

f^miHrior to World Sir H L ^3^1^!°"' '"^B^^^^ In the 
format l^jn had t^h^ ?^ ^^y. S^ew and more In- 



1 1 iSi^ t ra t lo 



« t * J I 



^ * ^ t t J « 




Arithmetic is pej/formed on an ^ 
abacus by moving the*' appropr iate " 
counter beadf? up or down. 

\ 
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1.1 



L fJ^l^^^' o^^fectlve Of thU chapter fs to <iUp 
you the necessary Information to: ' ^ 

. "Correctly, ictentify and give "♦•he miroAeo «r 



^ ■. . ' ' • ■ / 



,f X '^^^^^^tU£e, between the three basic e1©i^t<: 
a computer system. ej«i^ts 

c^JTn'^^el°''^' "'''^'''^ -^^O'^-* for this 



> f 



1.2 



2 150 
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0. TRAIN|{«^: 



diq 



1. "Analog and OigUarca^uters: There are two major 
nds^of computers, those called analog, and those called 



_ a. The analog computer. Is used to measure processed 
which are continuous. Ihe speedometer of an autowoblle 'is 
jn example .of an analog computer. (S.?e Illustration 12). 
J^p speedometer needle has an Infinite nwnber of positions 
that It can taice. around a |r,aduated dial. Tlw si^ meas« v 
urement^is continuous and may mi be exact,, but It Is closed- 
enough for the purpose. .Other ex«iules of analog computers''^ 
■^re the cormon themometer.. slide rule, scales'^md the blood 
pressure cup. 
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in graduaifons IJ'dfslreti IX'"' t!1 'ZV'"' ^^'^ 
can be used as an tllustrat?™ .a, HT" '""I 
main characteristic nf H?„ ?^^ " computer, the 

racy, and abo ty to fJnfL J.n??r.''2T »Peed. accu!, 
the most significant ?h&? s? cs"^? fdLlJSf ' ""f 
fs that a series of ooeraHnne t ■, "'Sital computer 
results may be obfal^fwith JeWim?''?'*'*' '"""ejired 
While ^nak^g coiroute« mwclr^J "'^ '"terventiori. 
much?" The d1a1tal^L^!?ir the question, "How 

".any?" The d'Ig'lt* ^ , s^TCJIh^r""- '.^ 
puter hut is much morelccuratp tJ^ .1?*^*"* 
computer operators are almosf aiwJs thTS^^fr,''!"'' 
ital computers are capable hf ttnrfL "'9'*" Di9- 

Nile analoVc^ u1 rs'n'orma ;'a e'^^'tZ" 'f"'" f 

Of computes. :rar?^eL^^Tco^r£^t 

of a digital computer ^ '"5""'*'^ '"^ ''"'c elements 

f dlSftlfcU^ir s';^^*^-„ m^tteV'i""^?,^^^^"'^ 
large it may be are' InputrP™«ss1ng"nS XS?f " 



J-Lustrat fop 



Input 



8 



Output 



\ Add The 
» Numbers 




on: 
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^® ^^^^ ^0 descrlbt tNe 

entry of ?«t,a^^/or ir^twtloiis Into a coi^ttr systm. 

^iS?^®*"?! roachlrte^are u$ed to feed 

lata . fito the machine, as a resuU-the keyboard would be 
described as an irtput device. On the other *Sind, m 
nun^ers that were Into the aachirte mm be consid- 
ered Input data, "me docMment such as the tn voice, ptv 

!l!f^^:h°'"-5"2^^^ requlsltfon, fro(fi which the tnforftatlon 
was fathered for entry Into the adding RNN:h1ne 1s>efer^d 
to as an input source document (See H lustration #*). 



tXXustratiop ^4 



'>('uf (•l• 
'*.'(•■■lffu•nl 



Data 



Input 
Device 




Tm 2 information on the source document will not be accepted 
by tnp adding machine unless It was converted to a caedluw 
that It can. Interpret, Likewise, a computer systesi will not 
-accept data until it has been converted 'to a med1i«i it can' 

I" I'Trl*. IL^' ^'I' converted, this media .. 

^^11 be out into the systas by 1^ use of one of several 
input (fevices. .The type of input meaia for a computer sys- 
,tem (tepends on the type of input devices that come with the 
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i ^^^^^^^^^^ 

»"rbrcu?s1fied '"^-^^y course 

data records in i^L?'"'i'"^' ^"""""S '''e arranging cf 
,rr^nlf ?[ ^< ? ' ^eslred sequence. One exanole Is to 

is another ba.ir^WM^'^^^f'"^' Calculating or confuting 
ni^choH L !u ^""^^^0" 0^ processing. This Is accom- 
D 1??^? cofT^^uter adds, subtracts, divides or Llti- 
Piles data to produce useful results. 

. Editing; One function of editlna U tn 

this is to make sure that the input data is persomel dlt^ 

function Of puttln'^ f^Vi^^', S'ol 'iltf^e^rr ^It"a^ 

Tf tlTufT^ ''""'^^ attention: -An ex^?e 

■ r selecting computer operator records from a^r 
sgnnel data file to determine how many operate rsTe thl?e. 

gather1n9-of°"d:?f ^roT'lhl^^tlfsirtr Z^llL^t" 
0 the adding machine, the ouZt Sf ^he »«h „e s t a?'" 
'^IVl"'!. °^ total Of all the "nui*ers that w^re 

p??n?ed''^!t uJ- I' T''"':^''' thi.^^le wLld be 

tfthl^sJsteS? "'"''^ that arTcomecfed 
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3. Fiv^? Fu=-ic I ion a 1 Components: The five functional 
components of a distal computer are: IniuJ unnf ?Sr ge 
urnt, control unit, arithmetic/ logic unit, output unit. 

da a int^f^.i!^ function of reading or translating Input 
V^ff A . ^^^^ cofi^uter system will accent An 

ripji mea^a tr.to the con^uter system. 

b. Storage Unit: The storage unit of a dialtal 
-^-puter IS that conponent which is used to store data 



or 
ists 



^ J^'' Internal Storage: Internal storage is nor- 
• n ^:;r t Iff^'^'^'^y ^']' <^^ta and computer Instruc 
f JJL ^"^^"^^ processing of that data. This type of 
to. age resides in the actual computer Itself. 

. , . , Storage: On the other hand exter- 

— -yc- s used .0 store data or computer instructinn? 
.nie the computer. The reading or writing of the di?S 
and computer instructions to and .from this external stoJaae 
-^rromniished through the use of input/outpufdlvice?!: ^ 

^- Control Unit: The control unit is that func- 
1 component which directs the computer in overall per- 
'nce of operation^;. This functional confionent receive*; 
storage an electronic copy of each instructio/onf 1^ 
1- in a predetermined sequence. These instruction! 

"',nf thJ^K''''^^"^^^^ '''' °^ op|rat?aJ U a er 
J tl^^' component activates the necessary 

. "ic :^^'\ses to perform that operation. In other ^ 
- 1'=. all computer Instructions are executed under the 
'nrne'-ne direction of the control corrponent. 

.^f- .'''^^^^^^^et1c/Logic Unit: The aritNnetic/loglc 
nl^^H c^'^f^nent is responsible for the calcula- 
n or other ff ,in ipulation of data. The arithmetirnoa r 
co;npnnent receives an eloctro. "c copy of daia f rim 'ihe^stor- 

'■;-t tract?or°;^?t''f operat?^s such s 

Ic 1- ^^"J^^ction, mii1t!plicai!on and division as well 

hi abn?tv' .T':^""^ ^'^""''^'y ^^t^ testing. 

! f ^^-^ ^ 9'^®" condition Is the result of 

P'-ogr ^^ed computer instructions.- c^w't or 
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e/ The Output Unl\: T>ie output unit Is that rA« 

infin.^ considered as >nod1fled data or updated 

be"'n^S^eadaS?^ ^tri: ""^"'"^ ''^ 
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The Five Functional Componenti 
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Unit 
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Storage 
(internal) 
Unit 
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4. Physici' k'oments: The physiral elesenU of a c<»n- 
t'j*er renter are hardware, software, and personirel. 

1. Hardware: Hardware is the actual nuts and 
! '^s. See IlTustratfon #6) It Is the machinery of an eiec- 
t'omc iata processing system. Hardware consists of the 
computer ^nd the input/output devices that are connected to 
rompufer Ail this machinery makes up the hardware of a 
■'•nputer center. 




• b. Software Is another physical element of ;i mm 
puter center ($ee rtlustration #7)f SoftSa^s the dJS 
cedires and programs found In a ci^uter center! Sj^^s 
of software are computer systems manuals, computer s^eS 
documentation and co,^uter instructions (center pr^J^s), 

Illustration #7 



software 



ru 



'^-''^ — — \ 

nbook 




31 



1.10 



t. me finjl physical eiement of a camiiter -center 
i vper^onn^. The.e «re the folks that arTresUslble 

tM Oil ted as output. Vou as s coii»)uter operator k,1T1 be part 
of this team of data processing personnel. °e part 

?n"?';ilaUon"aJer**'^*'" contact *1th InW 

Sr. ^^^-J^.^H P^°^ess1ng Installat^oij (0^1) Manager: He is 
•-sponsible for the overall management of the Instanattin. 

y'^ Nfid>management Supervisors: There will be supervisors 
ro- eich section of the DPI such as the Prograimtini; Halntl 
and Operation Sections. «™nTng, rwmte- 

'3; Programners: These Individuals are responsible fo*- * 
^^^^in' tTi^stMut^on!'^^ ^^^"'^^"^"5 these progran^ 

; System Analyst: System Analysts comnunlcate with people 
• -eg&rd to developing progr^ that meet their needs. 

iti J^'J^^^^^'^^l'^^^' This Individual will be your Inwedl- 
ate supervisor. He Is responsible for the overall operation^ 

V ollicf^S'Ir^r^'^ ^^"9 His shift to Include th§^ ^°' 
s.iDe*-vision of the operators. 

(6) Computer Scheduler: He is responsible for the 
s-h.duling of all processing on the ccnputer syst^. 

; ''iput/Output (I/O) Clerks: You perform this lob 
vu.r .nstallatlon. I/O Clerks perfS^m the^IJnctlL of 
^r?^.r-nst3lUtion^'"^ c(Bnputer Input and output 

L^tr^Han- This is another job you may perform. The 
- '^.^■-inan is responsible for maintaining the library 
'Mf. f-nat.on tn the installation. • . ^ \ 

Thp User: Even though the use* -nay or may not oe oart 

wou . ha.e no parme, ihe uier i^; th^ conmand or Individ 
ua t.at .our installation services. Thesis th^^^Q^" 
tn^. uses Hie res u1 is the processing in his dally / 
mancige^nent af„i activities. s/ . 
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1. The difference In analog and digital con^uters. 

^Ich^^rp^L!^^ ^ computer system 

are Input, processing, and output, 

Puter^whilh^^i''fh!"f « ^<9^t«T coni' 

^a^ft^Le1l\^No1fct4:^aJdtt^?tl^^ ^^^^ 

syst.%jci i^-Lffi^ L^dVtL^^r^^"^ 

F. CONCLUSION: Automatic Data Processing has spread to 

field will affect many people's lives, maybe even your own 
Became a professional in your field b; stir^ng no^ to ?^;n 

U t^StaJes Amv'''? in this coursVS!d In'th^" 

united states Army. Your future depends upon you. 
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INTKO TO DATt PROCESSim 

" ."^ SaF EV/«.UATIOlt 

Situation: You are in a classroom about to take a Science and Arithmetic 

test, your instructor gives yofi the following Items to solve the test 
problems and to ♦record your findings. 

t A calculator f; A qu^tion sheet 

A thermometer An anter sheet 

A pencil Apan^rclip 
An eraser A speedometer 

wuEbf.uN 1. Among these items, the examples of an input source docwBent 

are? . 

f 

A. Calculator ^ E. Answer sheet 

B. Paper clip F. TherrmMneter 

C. Quest 1 0f! sheet \ 6. Eraser 
Pencil ] H. Speedometer 

^^'i^STi'^N 2. Among these items, the exanples of an analog computer 

are? • 

Answer sheet E. Thermometer 

BT Question sheet F. Pencil 

C. Paper Clip 6. Eraser 

0. Speedometer H. Calclrlator 

QUFSTiON The five functional con^onents of a digital coinjuter are? 

^^P^^ E. AritNnetic/logic unit 

B. Input unit F. Output unit 

C. Storage unit G. Control unit 

D. fnput . H. Processing 

OURS r ON 4, The three basic elements of a computer system are? 

A. / Output E.; Output unit 

B. Inp^it unit F. Sorting 

C. Stor-iM" un > . G. Input 

D. Processing , H. Control unit 

')uon^^'^r! h. Among these/ftems, the examples of processing are? 

'A. 3crting ■ E. Inputing 

8. printing F. Classifying 

^. talcuiating . s, Outputing 

Editing H. Selecting 
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P^"e"s?n9-,.s??;?.^JS%;^r' "i d,t. 

A. (Aerator c r*,«*..,«i « - 

B. Card Reader I* ' programs 

C ouk nr?«o f • Systew manuals 

D L br.Ml« I/O Clerk 

D. Librarian Taoe Driv*. 
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..r Chapter I, Introduction to DP 



SOLUTIONS 



,^^^o>). Reference 



1. c 



2(a) 



2. e. d . • 1(a) 

3. " ,b. c, ^e, f, g 3 

J.- a» 9 2 

5; a. c, d» f, h 2(b\ 

6. t a, d, g 4c ' 
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INTRODUCTION 



Inday, we dre continuously Exposed to -punched cards. We see them In the 
ftovernment checks we receive • the U.S. Savings Bonds we purchase, and 
fUiwrous xithcr situations. 

These punched cards are read by card readers » and are normal ly» punched 
( ard punches that are connected to a computer. 

Since one way we contniunica te with the computer Is through the media of 
punched cards, it is es,sential that each of you are throughly familiar 

'v¥i th punched cards . *. 



A]iui9 with this knowledge, you must- have a basic understanding of %ofm of 
the etjuipment used to read and punch these cards, , - 
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U HISTORY OF PUNCH CARD ACCOUNTING: In 1887 Dr. Herman Hollerith 
developed. a machine to compile and tabulate census statistics hy the use 
of punched paper tape. That code» which is still iised on cards today, 
boars hU name. (Hollerith Code) 

2. CARD CHARACTERISTICS: See 

Illustration #1 

a. An 80 coluntn card will consist of: 

(!) 80 vertical columns across the card. 

(2) 12 rows horizontally across the card. 

b. Nomenclature: As we speak of thp cards, we refer to particular 
areas of the card by name, 

(1) Face: The face of , the card is that surface which will 
normally have printing of some type on it. It is that side that shows 
the card columns and rows. 

(?) 12 Edge: The top of the card, as we look at it, is nearest 
the "12" punching position; .This edge is therefore referred to as the 
"12" edge. 

(3) a Edge: The edge nearest the "9" punching position is 
referred to as the "9" edge. 

(4) . I Edge: The "1" edge isjocated nearest card column 1.. 

(5) 80 Edge: The edge is located nearest card column BO. 
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PUNCH IMG SYSTEM FOR AH 80 COLUMN PUNCH CARD 



ZONE 



PUNCHES 




BCXOIUMN 
SC AlE 
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7 7 7 7 7 7 3 
8tl 



U only 0 




12 ^u-rn 


11 P^of. 


0 P.. . 






AND 




AND 


Punch 




\ ■ A 


1 J 


2- S 






2-8 


2 K 


3- T 






3 C 


3 L 


4- U 






4.D 


4 M 


5 V 






S E 


S-N 


6 W 






6-F 


60 


7 X 






7 G 


7 P 


8 Y 






8.H 


80 


9 Z 






9-1 


9 
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Illustration *2 




1. TRANSLATING THE PUNCH HOLE C^BINATIONS OF AN SO" Sae 

CniUMN PUNCHED CARD,- . ^ fflu.tration 

Each card column has 1? punchinq positions, 

(1) A hole in punch posit ion7l2 in a card column is called a 
twelve punch. 

i2\ A hole punched In position 11 in a card column is call^^d an 
pi.^ven punch. 

(3) A hole in punch position 0 In a card column Is called an 2ero 
Oijnch. And so on down the card. 

b. tumeric Characters: There are ten numeric punching positions 
startmq with the zero row throuqh the nine row. 



4. 



a card colj 1 f . ic'^u h a Z'uT"' 

be placed In a eolumn ?or e am^^e i?'a hoi' w .Tr.' 

punching posit,on. U is .ea/aTa'^-.S"!.' Sa^Self'^S^'' 

(?) The location of the holp in t-hp r^r^H ic ♦.u 
rio^^lJ;, - ^ - ~ --ef Iran. 

AlphabetV^Characters: 



c. 



(I) The 26 alphabetic characters are created bv n.inrh-inr, ^ 
combination of holes. This combi nation wi 13 jSnsist of a if n . n 
punch and one of the nine numeric punches 1-9 ?nto the same ^oL ?h 
way th.s .s done, is the alphabetic letters areX^Lll^to^t^e-grlups, 



punch. 



U) The first 9 letters, A-I are associated with the U 



punch. 



('^) The second 9 



letters, J-R, are associated with the il 



A- 1 



(?) The 12 punch and the 1 punch creates thP )f^tfar^ a , lo 
ani the 2 punch creates the leftAr ^ t^J- • ^^^^^ ^ P^'"^'^ 
punch for the lettevl Then ^ start with t «"1? 'f^'^"'^ ^ 
which creates th.- lUt^r \ LT, I ^""^^ a 1 P^^ch 

Punc, is suope. over u-cJe it islo'ciose": tJe O^puTh ' 

s 

At this time it is necessary to mention that a zero nunch i^; a num^.ir- 

punch and IS usually represented by 3 0 with a sla^h hrouqn U ' 

ind the^alphabet^c character 0 is represented by an 0 wUh^a Hne id^r 



1? Punch 
and 

1 - A 

2 - 3 

1 = r 

4 = D 



11 Punch 
and 
1 = J 
? = K 

3 - L 

4 = M 



0 Punch 
and 

2 = S 

3 T 
a = u 
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6 
7 
3 
9 



L 
F 
G 
H 
I 



5 = H 

h = 0 

7 = P 

a = Q 

9 = R 



X 

= y 
= z 



d. special Characters 
*?l^ven special characters. 



The SD-column punch inq system dbnsists* of 
These characters are created by punching 
various combinations of punches In a column. For exanrpleL the dollars 
s/nbol ($), consists of the 11 punch, the 3 punch and an. 8 punch. The 
six special characters which you will be concerned with in this course 



are: 



ri) (/) Slasn 

(?) (&) Ampersand 

f3) (*) Asterisk 

(4) {%) Percent 

{ 5 ) ( ,) Comma 

(6 "I ( ' ) Apostrophe 



n - 1 punch 

12 punch only 

11 punch, a 4 punch, 
and an 8 punch. 

Zei^ punch, a 4 punch, 
and ai\ 8 punch. 

Zero punch, a 3 punch, 
and an 8 punch. 

5 punch and an "B* punch 



V 

( 
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Translate the prepunched card on page .8. This will test your ability to 
translate the Hollerith code. (NOTE: The translation Is located at the 
bottom of page-^ll . ) 
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CARD 

MOVEMENT 

DOOOO 



Q BRUSHtS 




READ 



OOOO CONTACT ROU 



II lustr'atiofi "3 



^7 

4, I 



ERIC 



37 



4. Card Input and Output Equipment: There are two types of punch card 
devices; card readers and. card punches. Some «anuf acturers have combined 
both the card reader and f»inch In the same cabirwt* 



(1) Mechanical Card Readers: Cards are roechanically moved from a 
card hopper, through the card feed unit, and wire sensing brushes read 
data from the cardi by making a charged contact with a metal drm through 
the holes. This type of card reader has two sets of wire sensing brushes 
which read the .card. v 

An impulse which is automatically converted from the Hollerith code, into 
machine language is transmitted to the computer. These mechanical card 
readers read one row at a time and speeds range from about 200 to 1,0(K) 
cards per minute. 

(?) Photoelectric Card Readers: These high 'performance readers 
use vacuum and belt feeds and photoelectric cells tosense the punches in 
a card. The cards are read serially by column, thereby reducing the 
nufrtjer of photocells required. 

As the card is passed under a light source in the card reader, light 
passing through the punched holes activates the cells and the information 
is transferred to the computer. 

b. Reader Errors : 

(1) Read Check 

(a) Mechanical Readers: Signals th^ detection of a hole 
count check. In other words as the card passes under the first set of 
ready brushes it takes a count of the holes punched in the card. Places 
this count in memory and holds it until the second set of read brushes 

makes its count. 



TRANSLATION OF PREPUNCHED CARD ON PAGf 8. - Recording, Sorting, Calcula-ti 
.md sunr-.cirlzinq are ^ basic operational steps. * ^ 



a. Card Readers 



See 

Illustration 
#3 
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Then thp two counts are compared to see they are the same If thP twn 

,1^ r/*'' ^'hoto-lectric C^rd Readers: This is the detertinn of 
nvahd, off-punched, and mispos it toned codes in a card iVnJher woM. 
he proper amount of light from the photoelectric cell couS nSt pass 
thrnugh the ho%- punched in the card. 

i^) Feed Check 3 - A feed check occurs when: 

f O the cird fails 'to be read by the reader, 
(b) the card is wedged in the feed hopper. 
-.«,K . i^^ l^'^'V^^ ^"^^cates that an invalid punch h^le 

c. Card Punch: These devices usually 'have two stations; 
[1] Punch station 

(?) Punch check station and generally punch one card row at a 
Ime with an eraqe speed of 350 cards per minute. The slow movement nf 
the punch.nq .es has generally limited the output speel nrc~nj^ 

(3) Punch Check: Occurs when detection of a hole count 
7':Zn^^'n\l' '^'"'^I'^^'^'l^^^ ^'^or or translate check inthe a?tached 
Cll fL \ r^^^'' u"'^' ^""^'^ ' disagreement in the hole count 
fjom^the punch station whencompared to the hole count in the punch cher> ^ 

: fJ\^\Jff ^ card jams within the machine, 

1 -nsfe^'f from the c.ird feed hopper, or a punch clutch failure. 

Handling, Storage-, Card Damages and Punching errors. 

;fp^'c.\^I']7 ^ ^''^ ""^^'^ ^ '^^^^^^ ^^^^^ not to t^ar, 

'^te, '^Dindle or staple cards. 
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b. Storing of card stock: Cards should be kept in a warm, dry 
place. When storing these cards, they should be stored under pressure in 
card trays. ' ^ 

New cards should be stored flat in original boxes (2,000 to a container, 
10,000 to a box). These boxes should not be stacked more than 3 high and 
in 3 criss-cross pattern. This card stock is constructed of high-grade 
papc in order to withstand repeated machine usage, 

c. War page - T'n? Is '-.I'jsei by i'lproper stac^'inq and storage of 
cards. It is also caused by improper clii^ate control in the storage 
area. So the location of storage is very important when dealing with 
'data processing cards. 

d. Laced Cards - Are identified by multiple punching in one or more 
columns that were not placed there, intentionally, that card is said to be 
laced. Laced carir may occur durinq duplication on the card punch. 

e. Off-Punched Cards - The term off -punched refers to cards in which 
the holes are not exactly where they belong. The holes may be too high 
or too low in relation to the correct punching position, or too far to 
f;se left or right. If the punch is either too high or too low, the 
crushes reading the card will sense the hole too soon or too late and the 
required function may not be performed or performed incorrectly. If the 
hole is too far to the left or right, then the brush reading that column 
'nay not read it all, and perhaps the brush for the adjacent column will. 
Once again, the machine will not perform as desired. 

During the past 2 hours we have discussed the punched card and its 
characteristics, handling and storage of cards and some of the possible 
problems that can occur with cards. We also discussed card input and 
output equipment and error conditions which can appear on this equipment. 

The Hollerith code is the oldest and most commonly used coding system 
used to represent data. Vour ability to use this coding system will be a 
tremendou^ asset to you in the field and will help you easily grasp other 
coding systems used in data processing. 
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SELF -EVALUATION 



1. Item B fs: 



a. 

b. 
c . 



A 
A 
A 
A 



zone punch. 
12 punch. 

1 punch, 
zero punch. 



7. The 12 edge \^ indicated item: 



^. 
b. 
c, 
d. 
e. 



A. 
B. 

C. 
D. 

E. 



3. Item C Is; 



a. 
b. 
c . 
d. 
e. 



Item 



a. 
b. 

c . 
d. 



On column 12. 
A ze'^o punch. 
On 11 punch. 
On row\2. 
On the V edge" 



A zero punch. 
On column 18, 
In column 7. 
In- row 18. 



e. 
f. 

g. 

h. 



f. 

9. 
h. 

i . 



f . 

g. 

h. 
i . 



e. 
f. 

g- 

h. 



In row 1. 
In colwnn one. 
On the one edge. 
On the zero edge. 



F. 
G. 
H. 

I. 
J. 



A zero punch. 
On column 11. 
A 1'2 pynch. 
On row 11. 



A 7 punch. 
In row 11. 
In column 11. 
The 7 edge. 



The holjerith code of a 12 punch and a 4 punch represents the character: 



a , 


D. 


f . 


W. 


b. 


G. 


9- 


/. 


c. 


K. 


h. 


%. 


fj. 


0. 


i . 


4. 


e. 


0 


j. 


6 



The holler ith code of a 12 punch only represents the character: 



a, 
b. 
c. 
d. 
e. 



D. 
G. 
K. 
0. 
0. 



f. 

g. 

h. 
i . 
j. 



W. 

/. 
&. 
4. 
6, 
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<\. .Fan tho cards prior 'to i.saqe. 
f - Joggle the cards prior to usage. 

to usage Computer room at least three days pr,nr 

f. Clean the cards prior to usage. ^ 

Nel.Kt ^rom th.. list below, the examples of computer card damaaps fh.f 
1'-" caused by humidity or tPmp^^r.Uure chanqes: card, damages that 

a. Card shrinkage. 

h. Laceb cards. v 
W«rped cards. 

d. ,£ard rusting. 

e. Stacked cards. 

f. Conditioned cards. 

a. Clean the cards. 

h. Remove the rubber bands. 

c. Fan the cards. 

fi. Spray the cards with static remover 

Fan the cards to reduce the stiffness of the cards 

■■ . stack the cards in an upright position, 

q. Stack the cards in a horizontal position 



1 . 1 



it^ntify iho iw types of c^ird rf^Adprs: 

a. Character-recognition, 

h. Optical reader, 

c, Photo-olortr ir, 

d. Validity reade»". 
f. Brush reader. 

f. Inte>* .-etpr rf,ider. 
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The exafT^le of a vsalidlty check condition is a: 



^a. The card IsXwarped due to htfflildlty or temperature changes. 




b. The card coldmn has a punch hole combination of 12, 2, 5 punches. 

c. The card has holes that are off pQnched. 

d. The card column has a punch hole combination of 12, 3, 8 punches. 

e. The Q.?kT(i^'% edge is frayed and cannot be read hy the card reader. 

f. The first set of read brushes, hole count did not agree with the 
second set of read brushes count. 

The examples of a read check condition are: 

a. The card Is warped due to humidity or temperature changes. 

b. The card column has a punch hole combination of 12, ?, 5 punches. 

c. The card has holes that are off punched. 

d. The card column has a punch hole combination of 12, 4, 8 punches. 
^. The card's 9 edge is frayed and cannot be readv by the card 

reader. 

f . The fir t set of read brushes hole count did not aqree with the 
second set of read brushes count. 



/ 
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INTRODUCTION 

^LJ^f^iS^rKf^''^^^^^ ^ computer operator, you ^il] be responsible for " 

^fen llrevleS'of OH J2 ^" '^'^ lesson you wn? be 

fll ls!^^ ^ of printers you may encounter. You win be IntrodurM tn 

J ?nrerSs°n"errir;rLnr^2 '''' ''J''' '^'''^'''^ Inst'allaUon T e 
nrorpc^inn fn TE?'^^^"^ translates the results of 

processing In a legible permanent copy (hardcopy) which can easifv 
understood by those unfamiliar with ADP ^ 



\ 



?heTln^r' hLTIIII ^ ^^^^^^^ ^^^•"^^"t fron; 

only the re;.ii?f il tn\^t "^^^^ ^^^"9 performed but 

only the results. It will be your responsibility as a computer ooerator tn 

^ha't'rpL'nn^trHL'''^"'' fH^Trta™^ " 

that reason to become aware of computer printers and their operati 



ion. 



V.) f 



BODY 



yypK^j of "^r- inters: The computer printer fm be one 
\w. ♦"■yp'fi. Theso types are: 

r i- li • rri^.t.f !^i;|tit:t; pr\int*'»** i wHen the 

n-i h if: n -1 ): i' f-,r mte*'- m^tk^^s physiCcil contact 
r * ' ^itt^ ^ o^TifMi' f,>riH dtirinn the printinq 
i-s^., A qoo.i 'm;pl*> of an impatt printer Is a 
' ^ ' f'^^' ■ p.^^^r^i^er. Th/^ pressur*'^ of your 

^ ^ -y ^ i.ses th^ rharactpr* you selected to 
— ^-ibbo^^ which is pressed against the 
i^e iTipj^'t if fh^^ character causes it to appear. 
0f mvc^iani^m of "^>i impact printer can be lik^ 

i^rint^.^r- -.pMods^r^ nieMSu^»"?d as: 
1 . " ^nr It t - it - ! - 1 in,-* 

' ' " lUiyj irnn,,. < printef^'> and" 

- ;^.*»nto^s ,^ri't^ ^1 rhar^^rt^r .^''.-.i^t: ime or ' line- 



niustratlon #1 



CHAIN 



PAPER 




FRONT 
RfGIBON 




ACTUATOR / 

HAMMER 
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Chain Printer ; A chain printer's mechanism 
consists of a series of sections, normally five sections See 
arrangejd side by side. In a five-part chain, a co«p1ete Illus- 
set of alphabetic, mpBerIc, and special char«:ters are tratlon 
Included on each section. The chain Is mounted horizon- #1 
tally and revolves from left to right at a constant 
speed. As the chain rotates, hasniers located b^lnd the 
computer form are timed to select the desired character. 
The inked ribbon between the character and the hammers 
leavo an imprint of the selected character. The chain 
printf prints at a speed of a line-at-a-tlme. Maximum 
speed f a chain printer is 2500 lines per minute. 
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DRUM 




OATA AD AM 



DRUM 
PRINTER 
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S!p!Lf£inier: A drum printer ^loys a solid See 
'ylindrical drum with raised characters agound It. Only Illus- 
one ^character apiiears across «ie row pf tm ^m. As trail on 

the A-row passes the line to be printed, hammers behind #2 
the computer form strike the form against the drum, 
causing one or more A's to be printed. As the B- row moves 
into place, any print position requiring the letter B Is ' 
printed in the same manner. One complete revoluticw of 
the rttum is required to print each line. The drum 
prMUer is a 1 i ne-at-a-t ime printer. 



6 
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form 



hammer 




cylirKhir 



CYLINbER 

F^Rkl NTT IE 
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Cx! "^^et : The printer tnechanism is nor- See 

M,ti)v »jst»d in jfiquiry cjpvice*... An inquiry device is a Illus- 
<lev»(»* used for coimiuQ ication with the cofi^uter system. tratlon 
It 1^ both .in Input and output device. The computer #3 

prifif^ intormat inn to the computer operator on the 1n- 
.}u\ry .leytcp dn;i the operator can key in information to 
the computer s/strm. The printer consists of a cylinder 
with on^ set of characters on the surface of the cylin- 
. The cylinder is mounted in a vertical position 

< rotsStod .\nd moved tip- and down on its axis to 
!'r. Eion the char.is fer ft?r printing. After the charac- 
t r , posit ionpEl, ji hammer strikes the cylinder 

I . . sfiy Ihe )rinter r ibbon and computer form together 
tr i ••t-ate thV character image. This printer plaints at 
'. sp»"d of a rhar-acter -at-a-time. This printer prints 
t n.vK irrtiim of lO ch.p-artprs per second. The cylinder 
"I nitpr- is extremely noisy during operation and has poor 
,p' ! qua ! ity. 




t 
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ribbofi 




9oif bolt 



continuous 
compufor 

form 



GOLF BALL 
PRINTER 
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(-!?Jf Ji! l^^My.C- ^^^^ printer mechanism Is a 
mchh'rn veriion of the Cylinder inter, its main differ- 
ence irm tne Cylinder Printer is the ^ack of a hasiiier 
flipchani^. The print head, siflfilar In shape to a golf 
ball, «itjkes the printer ribbon and cofiputer form In the 
samp manner as the cylinder printer. Xhe ball is ro- 
tat**d and is moved up and down to position the print 
<haractt^r. This printer has a removable print head and 
dttferent balls of various print styles, may be inter- 
th,!nqp.j. This print mechantsfti is also used In Inquiry 
(ii'Viios. 



. See 
Illus- 
tratiw 
#4 
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WhecM Pruiter : This printer en^loys one set of See 
.h.u,vt<»rs with p.ich th.jracter raised on the surface \ Illus- 
at thp whr^l. The wheel Is mounted In a vertical post'-- tration 
tl.in .ind IS rotated tn position the selected character. #5 
When the character is pd^ltloned. a haiwiier presses the 
rihhfsn and form against the wheel to print the charac- 
t.n-. Thk printer is siml'-r to the drum printer. The 
iliffprenc** between the two is the necessity for a wheel 
for f>.v-h print position. This printer prints at a spepd 
of .1 rh.ir,,cter-at'fl-iime with a maximum -of 120 characters 
ri»'f second. 



^^^d Of- BpIj P_rinte_r: This printer mechanism ^ 
in)rr4tf. in thf< <-,a'ne manner as the chain printer. The 
'Vilv ,|f'!r>rence from the chain printer Is the use of a 
' •nt uiuous b vui 0i steel or reinforced polyurethane with 
tf..' f h.tr-Kter-, on the band or belt instead of a chain 
t (insist inq nr sevr-r;,i st»ctions. This category includes 
'i!. .!.'1s wfi'-h print a character-at- a-tlme and models 
whu.h pf iftt .\ 1 inf^~.it~a-t ime, and is used as In inquiry 
device .^nj ('o-fiput'n' output printer. 



/ 
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BLOCK ACTIVATED 
CHARACTER WITH A 

BLOCK CHARACTER 'T' 



MATRIX 
PRINTER 



Illustration 



^.^Xf*!3..^PL''.ni.e':- ^^^^ printer mechanlsni is used See 
i(i ronjiinrtinn with inquiry df»vices> and keypunch machines. Hlus- 
A mat rix printer consists of pins arranged in a block tration 
(matrix). Behind the block -of <wt res Is a set of hatfiwers #6 
rorrosftonding to the number of wires contained In the 
s^iurk. The hanmers strike the appropriate wires In the 
h}..:rk t ! cause an Impression of the character to be frade 
nn fh.' rnmputer form. This is a relatively fast 
t(Mh'M,|,iM, providinq there is a matrix for each print 
Pn-.ition. Thi'. category includes both character-at-a- 
ti!!i.' irul li nt»-.n-a- Mmo printers. 
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tJ^tsy Wheel : This category Is called a daisy See 
wh^^**l bor 1USP of th^ configuration of the print mecha- Illus- 
nisnu The print mechanism consists of arms arranged in tration 
the f-rm of a d.^isy which have one character at the end #7 
*f ' h arm. Ihis mechanism is mounted In a vertical 
pusi^tun lor printinq* The arm is pressed against the 
r^ii bun mu\ form to create the character. This printer 
\u iMts a . h.ir.K ter-.^t-a t. ime and c^^n be used In inquiry 

N(»rnmpdc_t_ i'^lnt (?r s : ih'* main ciifference between the 
!; .rn :jp,i« t fu-uit^^r ^ind the inip.irt printer is the nonim- 
. t . lui^ cif phvsnal contact with the computer form, 
Mo>t nunifiipirt pr inters print by u^^ing an intricate 
O'H.trtJst at ic or phof o-chemical process* The ink jet is 
in ''x^ep^^on. The ink jet printer shoots droplets of 
ink Vm computer form to form the character image. 
;nmt> nor>5mp^!Ct p^^int^^rs can print dt extremely high 
.ptv- i^ii r.dn print .1 page-at-a-t ime. Though nonimpact 

intins cannnt print carbon copies, some models are 
Mp.if.1n nf print inc; sover<il original copies in the 
. m..-^ t ifi»t> some import printers t^ke to print the same 
nhr ^ f copi'^s dMnq multipart forms. One disadvan-- 
* ! h^^ nonimpact printer is the need for specially 

: ^«t''l forms which increases p^Mntinq .osts. The non-- 
^irijM^** printe*^ s wWailablo as inquiry Ipvice printers 
f itjputpr *5utput printers* 
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CARBON FOR 

O/ MULT I COPIES 



HOLES 



i. 



Illustration ^8 



63 



^' Computer Forms : The coft^uter form Is available In See 
single or multipart (fnore than one copy, usually ranging Illus- 
from one copy to six copies.) tratlon 

#8 

Multipart forms nonnally use a carbon between each sheet. 
However, some multipart forms are carbonless. Carbonless 
multipart forms use a special chemical coating that dis- 
P'?rsjj on impact to fos^ a character. As stated earlier, 
nnnimpact printer use' a single part form which is especial- 
ly coated with a chemical but the form is different from 
sMrbnnless multipart forms. Nonimpact printers use 
♦ .»ms which respond to electrical or chemical processes 
rdther than from impact. Computer forms are continu- 
o.is. They appear to be one continuous sheet, but real- 
ly they are several sheets with a perforation between 
e.Kh v,heet so they may be separated into single sheets 
a'fter printing. 

Thf process of separating forms at their perforation 1s 
crilled bursting. Large quantities of forms are bursted 
on a device called a burster which is capable of 
sepira-ing computer printout forms at a high speed. 

On>,t' multipart forms are printed, the carbons are re- 
movtuj from between each copy. This is called decol- 
1-ition. The device used for the decollation process 

' a drcollator. This process Is completed 

hot the b'jrsting process. 

A s! tndard s\£e compute"^ form 1s 14 x 13 Inches and is 
v.)minjii]y rtif erred to as 1413 forms. Special size forms 
are created for special applications and may vtary in 
width and length. The margins of the computer form have 
prepunched hole<; called pinfeed holes which are used to 
teed the form through the computer printer during the 
pri nt inq process. 
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CfMiSe.^^ When the printer completes the 
printing of a line on a form, the form must then be rd- 
Ifll 5° tV^ *o printed. This fuf c- 

; .^^^^n ?r® P«''<^0'^ed by the carriage. The car. 

riage automatically feeds a new form Into place, ejects 
the printed rorm and skips and spaces he form during 
printing. Since forms can be various lengths and users 
may desire various formats, the carriage control i U 
uses a carriage control tape to meet these needs. The 
carriage control tape Is made of a heavy grade paper 
which is Inexpensive and easily prepared. The carriage 
control tape could be considered a program for prlntlnq 
forms. We can prepare a carriage control tape for each 
program that has printed output. 



3 
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This exiiHule of a carriage control 
tape can control the frovement of 
iontUHiuus forms that have sheet 
leuijths up to 22 inches. This 
tape 1< avdildble in lengths of 
1 j1 pr int lines th at correspond 
ti^ the(£r-1nt linegLj^the printer; 



Vmi ver^ !i:al lines are called 
C^haruu^f ^there are M channels) > 



; -nc hif!g a hoU* on the carriage 
'1.5 tiol tape where a print line 
im*et . ,1 charinel line» an operator 
f an i:au^>t* the foroi to be pre- 
:K)sitionHd i)n the corresponding 
pr lnf 1 ifie uf the computer form. 

h h': are usually identified 
as c h.HiF^e! punches and are 
numbered 1 throuqh 1? depenning 
on what i hannel line the hoi ^ 

1'- I; itw »;-'L 



^^l^Mtnallv .\ punch on channel 1 
indit, f>*r the first l ine of 

ifif 'h^^ will bf printed on 
J i>' * * ' A i^uHt h In channel 
I.' ir : t ' ^ V indiidtfr; the last 
I ^ -.^ -r t th.r will bP 
Mf init' ! . V I the form. Ch/^nnei 
titles throuqh If ur^^ normally 
useil to pMsitiun the fonn 
dfuwher^* ^t^^ween ^he first .^nd 
i.i^;t Hnr^ of i^rint. Once the 
tndiinei punches are punched in 



IP*' 



the 

i on t 1 
whf-rf' i 



t^^' tar r iaye tonlirol 
f hei l iit jnd 'il ued to 

Th- : ar'f iaye 
* i s then nuiin^ d 

\m i f vvr» i ' • It IS 



^^jn f f!) ! 1 1 Hij ttte n^ovHinerit of 

^vi>ry if^nv that if. hei^ii 
j^rinti^L 
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wnen punching a carriage control 
tape, a method to use Is to: 

a. Line the carriage control 
tape so line "0% is even with the 
top perforation of the form to be 
printed. 

b. The first line of print In 
this example Is the third line of 
the form. Therefore, a channel 1 
punch has been punched In line 3 
of the carriage control tape. 

c. The last line to be printed 

on the form In this example Is line 22 
of the form. A channel 1? punch has 
been punched on line 22 of the carriaae 
control tape. The 12 punch will cause 
the carriage control unit to begin 
searching for a channel 1 punch. As 
the carriage control tape rotates and 
stops at the channel 1 punch the 
completed form will be ejected and a 
new form will be positioned at print 
line 3 and printing will resume. 

d. If other punching positions 
are required to create a particular 
format, channel punches 2 through 
If may be required to be punched into 
the carriage control tape. These 
Instructions should be received from 
the prograniner since the progranmer 
designs the format and Incorporates 
carriage control during the creation 
of the program. 

rn the example shown, the form is 
only 24 print lines long. When a 
form is only a few Inches in length, 
the channel punches should be 
repeated several times along the 
length of the carriage control tape. 
With only one set of channel punches 
In the carriage control tape, the 
tape may be too siran to properly 
fit the carriage control unit once ^ 
the tape Is cut and the ends are 77 
glued together to form a loop. 



01-03-29 



21 



tt. Form Storage Requlreawnts ; In accordance to Ani^y 
Regulation 18-7, Data Processing Activity Management, 
Pfocedures and Standards, there are storage requirements 
for ADP suppHas which Includes computer forms that you 
should adhere to: 

a. CcHnputer forms will be stored in an area that 
will provide adequate envirofwiental and fire protection. 
At A minimum, computer forms must be stored In a con- 
trolled environment like the computer room for the 
purpose of conditioning It to the environment in which 
th^'V are to be usod. 

h. Shipping cartons will be stacked in a manner 
th.tt will not damage the contents. Normally, the 
• I! tons win be stacked no more than three cartons high, 
r. If tons of computer printout forms should be stored on 
pillptG to raise them above the floor to eliminate the 
pos<ibil1tv of drawing dampness from the floor. 

c. Computer printout forms will be kept neatly ar- 
tn j.'d to providp ready access to the materials. Hiqh 
standards of cleanliness in these areas will be adhered 

in ord"r to reduce risk of fire and to insure that 
the tomputer room is not contaminated. 



01 
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?^fwS^^ -"^"i- operator has 

printer. ^ responsibilities in regard to the computer 



pr 

a. 

correct 



tl^P °f ^'s responsible for mounting the 
type of form according to the Job instructions. 

prooeriv I^fnnSf f '""'^ ^"'"^^ '^^^^ ^ort, H 
(That U fd f TV'^''^ horizontal alignment 

t;i:.1L"r!)^^^ Similar to^ ?Jar:?Vstte ^??Ice 

s1..ar se^in-^Vmi;;!- - n^^^^ 

nn.oi J!!^ horizontal adjustment is similar to 
positioning the paper in a typewriter. 

rn^.J; ^he operator is responsible for mountlna the 

strTc o^rinH^L''^'^'^ '' ''^'^^ in the Job n- 
s^ated^?^ ."k*^"'^!"^ ^^mage control tape Is 
stated in the job instructions and adjustina the r J 
nage control tape to the correct print position. 

".a^.; \^^e .;tr^^^7o^L^^^.?;t1r^IrL:?r 
.reas Where electrical mechanisms and w ring are present 

f. The operator is responsible for the disoo^^itinn 
of forms once printed to include labeling per runin 
structions, marking security r if ir;.tL« u 
proper handling of'cifssinL'^o^s! '''^'"'^ 
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Cownon Error Conditions : The following errors are 
most coflOTon during printer operation. 



Ferffl Stop or Check : This, error occurs when a 
form is not properly fed and positioned In the com- 
puter printer. The printer will normally halt so 
corrective action can be taken by the computer operator. 

h. Synchronous error : This is an error due to 
t\re carriage control and printer mechanism being out 
of timing. 

c- Run -away Forms: This error is most often 
caused by a d^snaged carriage control tape or a mal- 
function In the carriage control mechanism. When this 
error occurs, the computer forms feed through the 
printer at a high rate of speed with- no printing oc- 
curring. In a shbrt period of time a large quantity of 
forms will be fed through tte printer. Until the car- 
riage control unit is halted, the printer will continue 
to feed blank forms through the printer at a high rate 
of speed. 

^' Print Check : Some printers will detect when it 
fails to print all the requested characters on the line 
it printed. This error Is nor^lly caused by a hardware 
malfunction. Normally, the printer will try to print 
the line again. 

U. We have discu<5sed the computer printer, 
romputer forms, form stora^s requirements, ,:arriage 
control and operator responsibilities. 
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In later lessons you ^111 be given the opportunity to operate a 
computer printer and inquiry device. If you do well on the 

l^f.;r'^"^K^°" I^"* IV^ are ready to continue. 

Should you have trouble with the self-evaluation, take time 
to review your handout. It is important you know this material 
so you wil] better understand your 1.itPr lessons on the computer 
pn nter . ' 'Ku^cr 



Self-Evaluation 

True or False. An impact printer Is a printer that makes physical 
contact with the form during the printing process. 

Computer printer speeds are measured as 

.4. <.har-flc tf r-at-a-t ime 

b- ,)»-int pos itionG-at-a-t Ime 

i H ne>3t-a- tjiftit* 

if 

f. ;Mrtonn per hour 

Se!,-rt from the list holow, those printers which are impact printers. 

.3. -ncltrii^ 

c, inK jet 

f. *erographic 

rr.il- or False. Impact prniter-, make physical contact with the computer 
*■ i\- I '1i;r-;nq f. he printinq process.' 

True f - raise. Nonimpact printers are caoable of print inq muUioart 

''•'.if H False. Most nun it^p^^rt printprs print by usinq an intricate 
f'Uvt rrtstat i." fT photn rhemic.l1 process. 

jr '.il're, Ar, "s-.iiiM-y .'!. o ;s an input ^nrl output evice. 

f t's-- :M(|u!ry tovirer .v^, ,5 , 'ne^jns of co^nriuni cation 

f-'i'x''- '^i«tf.-- .jre u'^ed to tell the printer when to 
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Self Evaluation (Continued) 

10. Select the functions performed by lun carriaqe. 

a. pject the printed form 

spaces the form during printing 

c. prints the form 

d. separates the form at the perforation 

e. feed new forms Into place after a form 1s printed 

ral ?;^'rlnUnX"s"^,^_^^ ^"^^^^^^ ^ 

True or False. The chanrel 1 punch indicates the last line of print 

True or F.lse. There are normally 12 channels in a carriaqo control 



12. 
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True or False. Channels 2 through 11 are used to position the form 
between the first and last line of print. _ i on ne rorm 

15. True or False. Computer forms are continuous. 
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True or False. The operator is responsbie for all pre- 
ventive maintenance for the computer on ter. 



^^i^^-^y^^ of computer forms normally should not be stacked 



than 

a. 10 high 

b. 3 high 

c. 6 high 

d. 5 high 
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Self Eviiluation (Continued) 
18, The operator is responsible for 
a. ("hanging the printer ribbon 

cleaning of the interior and exterior surfaces of the 
printer . 

' . ("hanqinq the print mechanism 

L labeling prirted forms per run instructions 

1^. I rue or False. ^ synchronous error is an error due to the 
carnage control and printer mechanism being out of time. 

ro. I rue or False. A Form Check or stop occurs when a fon^ is 
not properly positioned or fed in the printer. 
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ANSWER KEY 



I. 


True 




2. 


a, c.,d 




3. 


a., b.. 


e. 


4. 


True 




5. 


False 




6. 


True 




7. 


True 




8. 


True 




9. 


False 




10. 


a.» b., 


e. 


n. 


True 




12. 


False 




13. 


True 




14. 


True 




15. 


True 




16 


False 




17. 


b. 




18. 


a. , b. , 


d. 


19. 


True 




20. 


True 
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INTRODUCTION 



Magnetic tape was a tremenckjus addition to data processing. Unlike the 
^nd'^nvprl^^'' If ' ^^^'^^"f,^ record, the magnetic tape can be used over 
tnfxDPn^i^f ^L^^^ ^^"k^^^^ magnetic tape 1s both effective and 

inexpensive. We can stone huje amounts of data In a fraction of the space 

o^the^ost ^^"^ ^"'^""^ °^ °" P""^^ ^^""^ '"^ fraction 

In the field you will use a large amount of magnetic tape for processlna 

J^LTrPH^^ kIL^^^' ^^^"^9"ed to provide you with the knowledge 

required to handle most situations you will encounter in your Installation 
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l-./,^y^l^^l^^^f^<^^^^^^t\cs: Computer maqnetic tape is very 
similar to the tape used In many home tape" recorders However 
even hough there are similarities, recordinq muMc s no^ere* 
near the same as recording computer data. A%1iqht error inl 
musical note might not be detected by human ears but a slight 
error in con^uter data that is recorded would surely be detected 
by an individual when he receives his paycheck! This Is why the 
recording of data must be very accurate. A tiny speck of d^st 
which would not interfere with the recording of music could 

re^u?t if in^f ^''"^^"9 perfections that 

21.1 iln iTt "Magnetic tape can cause an entire com- 

puter job to be rerun on the computer. This is a waste of 

nf th« mT^^ T-f^^"^ Magnetic computer tape must be 

?!cJoH auality. free of any imperfections and thoroughly 

tested for errors before it is used on the computer. The manu- 
facturing of magnetic tape is really very simple. Long strips 
of clear flexible plastic serves as a base. Thi; plastic is 
very thin, about as thin as a cigarette paper. These plastic 
strips are coated on one side with small particles of iron oxide 
mixed with a binding agent. After the magnetic layer hardens 
the strips are cut into 1/2 inch ribbons, wound on reels and 
tested for errors. The tape width does not have. to be 1/2 inch 
There are different widths for different applications, but 1/5 
surely is the most co-nnon. The length of the tape can also 
differ A full reel of tape generally contains 2400 feet of 
f ^^^^^ ^0 ^eet can be used. A full reel 

of .400 feet of tape wei ihs about 4 pounds can contain data 
equivalent to that of 480,000 punch cards punched in all 30 
columns. The cost to the Army today is about $15.00. The 



reel 
In 



that the tape comes on is made of durable plastic and varies 
size to accomodate the different lengths of tapp. The 24(X) font 
reel is most cofimon, it is approximately 10.5 inches in diameter 
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In the back of the reel Is a round groove. This groove 
is for a plastic ring. The ring must be placed In the 
back of the reel to enable the tape drive which reads 
and writes the data, to write on the tape. This ring is 
called a read/write ring. Because the writing operation 
destroys any previous data on the tape, it Is necessary 
to remove the ring If the data is to be saved. If the 
ring is removed, no recording can take place and the 
data is protected against any accidental writing which 
could erase valuable data. A good statement to remen^er 
as a self-promoter when using the ring Is " no-ring - 
no write ". A tape that contains no data or data that 
may be written over and destroyed is called a scratch 
tape. Once valuable data is recorded on a scratch tape 
it is called a output tape and saved for later use. 
After the data is no longer needed, the tape becomes 
a scratch tape again and the cycle is continued. 



See 
Illus- 
tration 

#1 



There are many different ways to store data, you've 
already seen that infortnation can be storvid in the 
form of a punch card as a secondary storage media, 
so why do we need magnetic tape? You already know 
one reason - size . Which would you rather carry 
around, 480,000 punch cards or one reel of magnetic 
tape? Another reason is speed. The card reader 
reads at a maximum rate of 1,000 cards per minute. 
The device which reads data from tape can operate 
approximately 100 times faster. Therefore, the 
central processing unit can get information much 
faster from magnetic tape. 
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2. Data Reading: Information is written on magnetic 

tape by magnetizing areas or spots In parallel ro**s 

The magnetized spots, called "BITs" are positioned ' Spp 

across the width of the tape. Thus data becomes a nius- 

series of "BIT columns" along the length of the tape. tration 

tach-of these columns (BIT columns) can represent an #? 

alphabetic, special character or numeric DIGIT. 

Just as we have rows in a punch card we also hav*^ 
rows on magnetic tape. However, these are not called 
rows, instead they are called TRACKS. The number of 
tracks a tape drive has depends on the type of tape 
drive recording the information. Tape drives arp 
designed as seven or nine track drives. Nine track 
drives are most coninon. An example of a nine track 
bit configuration is shown on the illustration. 

The word "density" refers to the amount of information 
which can be stored on a given length of tape (amount 
of BIT COLUMNS per- inch). There are different 
densities for different tapes and tape drives, with 
the most conmon being 800 and 1600 BITS-PER- INCH (BP!) 
This means we can put 800 or 1600 BIT columns or 
characters on 1 inch of tape. This tells us that the 
information in a punched card (80 columns) fully 
punched can fit on 1/20 inch of magnetic tape, if 
written at a density of 1600 BP I. 

Records on a tape can contain any amount of characters. 
Unlike the punched card which can contain only 80 " 
characters. One record is separated from another 
by a blank space approximately 6/10 of an inch long. 
This is called the inter-record gap (IRG). Sometimes 
two or more records are grouped together, this is 
a Block of Records. Block of Records are 
separated by a gap like the inter-record gap called 
a inter-block gap (IBG). Blocking saves tape space 
<*nd speeds data input since the tape drive will not 
Kive to stop and start as often during the reading 
and writing process. 
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n-j- lettt-r "C" 
Is respr esontfti hv 

four bit?i. Tht 

parity bit ha.«^ 

\ievn added s ivt< <: 

four is an i-vt-n 
number . 



"F" ir-.d icates parity hit lotation 
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3. Parity Checking: The computer system uses a check- 
ing process called parity checking to insure data Is 
written or read correctly. Parity checking Insures 
valuable data Is not lost due to tape damage or machine 
malfunction. 

In each column used to represent a character or digit, 
a space for a parity bit is available in the column. 
In the exan^le shown you can see this space indicated 
by the letter "P". 

A system designed for odd parity checking will count 

the bits required to represent the character or See 

digit. If the total is an even nu!rt)er, the system Illus- 

wiU add the parity bit in the parity bit location tration 

so the total will be an odd number. Each column #3 

will have a odd nun^er of bits. When the. columns 

are read, the system will sense an error if a column 

has an even number of. bits. The example shows odd 

parity checking. 

A system designed for even parity checking will 
insure each column has an even number of bit5 by 
adding the parity bit' when a column has a odd nuntier 
of bits needed to represent the character or digit. 
If a column has an odd nunter of bits when read, 
the system will sense a data error. 
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THK WRAPAROUND BAND 
IS A THICK PLASTTC 
BAND WITH A SIKPLE 
PLASTIC LOCKING 
DEVICE 




4. Storage: A reel of tape must be protected at all 
times. The wraparound b«nd protects the tape oh the 
reel and the reel itself. The wraparound ^and pre- 
vents contaminates from contacting t' - tape surface 
and also prevents the reel from warp The wrap- 
around band is a thick plastic strip .,..dt is wrapped 
around the tape and connected by a simple mo-stic 
locking device. 

Some installations store and protect tape by storing 
them in- a plastic container called a canister. Thf» 
canister consists of two sections that is locked 
together by turning a handle located on the top 
section of the canister. 

5. Data Recording Review: We have discussed how 
information is recorded on magnetic tape. You have 
learned: 

a. Small magnetic spots called bits are used 
to represent characters or digits on the surface 
of magnet ic tape. 

b. Density refers to the amount of information 
that can be stored on a given length of tape. 

f 

c. Records can be grouped together in a Block 
of Records. Blocking records reduces the amount of 
space needed to store records and saves time when 
the records are read. 

d. Parity checking insures valuable data is 
correctly read or written. 
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6. Sequential File: In a previous "lesson you learned 
that ^ group of related records is called a file, A 
i!|tgnetic tape file Is a sequential file. A field In 
a record 1s normally i^sed to sequence a file. For 
exanple, a personnel file would probably be 1ii alpha- 
betical sequence. The last name would be used as the 
field for sequencing. All names beginning in the letter 
"A" would be recorded at the beginning of the tape and 
all names beginning with "Z" would be recorded last. 
The tape drlve^-ls unabl« to Inwed lately go to the names 
beginning in "Z" without reading those names beginning 
in A, B, C, etc. 
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7. Multl -volume File: A file that too large to be 
recorded on only one reel of magnetic tape Is continued 
on additlcKial reels of tape. Each tape 1s^ called a 
vo}um like a novel t|at consists of volumes," too large 
to be placed in only one hardback cover. 'The volumes 
are numbered sequentially as recorded. The volumes are 

nunAiered 1,. 2, 3 A file that Is recorded on more 

ihan one volume Is called a multi-volume filev For 
example, if we recorded the names of all the soldiers 
in the U.S. Army/ It would probably require more than 
one reel of tape (VolUhte).' Let's assufite we can r^ecord 
the names on three reels of tape. In our example the 
first reel contains the names of Individuals whose -names 
begin in A thru H. The second reel contains the names 
of individuals whose naises begin In I thru M and the 
third reel jpontains the names of Individuitls whose 'names 
egin in N thru Z. You remeft^er we discussed that a 
tape file is a sequential file. In the illustration of 
our. imaginary file you will notice we recorded it in 
alphabet icil sequence, T^ volumes are nuntered on the 
external and Internal label in t*ie sequence recprded. 
Our first volume is volume 1, the second is volume ? 
and the third is volume 3. Al-sp, we included dn the 
label the total number of volumes required. In the 
example our first volume is volume 1 of 3, the second 
is 2 of 3 and the third is 3 of 3. This helps insure 
we mount all the tape and in the proper sequence when 
read in. 



See 

Illuv 
t rat Ion 

#6 



ERIC 



01-04-29 



15 



\ - 



J) This is an example of a tnulti-file volume. 

FILE I - FILE #2 \ FILE P~ 

_J 7 -y— 



PERSONNEL BROMOTED OUTGOING ll9^}^t 



n lustration #7 



8. f^UI-Flle Volunte: In data processing %m main 
concerns are space and speed. Sometimes, a dat*^ 
processing installation will record related files on 
one volufne or volumes for these reasons. The votume 

or volumes is called a multi-file volume. There is 
a dist\ict difference between a multi-file volume 
and a mult 1 -volume file. 

The tmilti-flle volume is two or mre related files 
recorded in a series on one or more volumes of tape. 
The lnulti-volume file is only one fil^ recorded on 
more than one volume of tape. 

Remember the main difference is the number of files 
not volumes i Our example shows a multi-file volume 
consisting of three personnel files. Our first file 
is incoming personnel, the second is outgoing per- 
sonnel and the third file is a file of personnel 
recently promoted. 
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AN UNLABELED TAPE 





HEADER 




EOV 1 or ' EOF 1 


VUU^MK 1 


CONTHOl, 


DATA 


TRAILER 




IJ^BEL 




CONTROL 


TT ■■ 




LABEL 



STANDARD LA8ELED TAPE 
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9. Data Formatting: We have discussed how Infor- 
fnatiofi IS recorded on magnetic tape. Now let's 
discuss how the data* Is formatted on the tape. 

?fl^«ff i^'*"^/fT^^ ^^^^"9 uft a file. You have 
\^^rx\^<S that related groups of rifcords are called 
a file. * 

All files on magnetic tape are separated by a series 
of electrical Impulses called tape marks. The tape 
mark Is used by the tape drive In Hs operation. 

There are certain Internal labels that can be ' 
written on magnetic tape. These labels idefltify 
the contents of the tape. If these labels are not 
used we will have only our data preceded and 
followed by a tape mark. This is called an unlabeled 
tape. 

If labels are used Me will hav? three labels: 

a. Volume 1 label (VOL 1} 

b. Header label (HOR 1) before our tape mark 
and data 

/cn.n* ^lll\f ^abel at the end of the data 

(fcOVl or EOFl). These labels we are discussing are called 
standard labels. A tape which includes these labels is 
called a standard labeled tape. 



See 
■ Illus-., 
tratfo^T 
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VOL] 



1 , 



vol urn t» 



NOT VSU) 



NOT 




Volunii' Serial 
Number ot^ trimt 




Volume Serial Number 
on urraparound band 
on external lahd 
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I. Volume I Label (VOLl): The volufue 1 is 
a m position recorded written on thQ surface of S»e 
the tape. This Is the first record on the tape. IHus- 
The first four positions of the record are used tration 
for the label i<tent1f1er "VOLl". Positions 5 * #9 

thru 10 are used for the volume serial nun*er. 
The voiunre serial nusiber Is wfltten on the surface 
of the tape'by the computer when it is first re- 
ceived at the Irtstallation. The volume serial 
nunfeer Is aho written on external labels on the 
tape reel. This nuwber is unique to the instal- 
lation. The installation will mnter their 
reels in sequence and store them on shelves in 
sequence to provide a system^for easy retrieval 
from their tape library, similar to a library 
for books. This nuirtoer is a permanent identifi- 
cation of the reel, as long as it is used for 
files, with standard labels. Should the internal 
label be written over accidentally, the instal- 
lation win write the number on the tape again. 
This information can be obtained from the external 
label. Positions 11 thru 80 of this record are 
not normally used. 
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"^'i^'^'tj ^. 't i s t ^.ime t h^^ file ID'*, 

: ' \ ^ : ■* ' i .;:^* si^riril nuiTit>c-*r i r-nri t !u : ir^-^t ^ r oniv volunit , 

- P'.r::!^ r u''>»/d fof" ;nuit;~\'.. 1.:.;.*. 1 i i to insure that tape rt'trlr; ar*- ijuunted ii; 

' ^ -t'.i^v-J wb.en rt-ad-in. Siri./t- v.-^ur^.t- fi!e«^ will have 0001 in these pL^sitions* 

; V. r s^'qiiA ^;trr:bi^r used for multi-filt v.'^lu^c seqiionce. A multi-'file volume is a volune 
wit?*, nort- ' -i^n <'ue file recorcK^I or. it*^: surface* 

^6-3^ Nv^t norma II*- '.f t d 

4 0- 4 . *; t no fTTia 1 1 V : s 

#j-A7 rear ion Datt. llit.- -vstCTi v/rite-. the date the file or files were created. 

4d--33 ExpiratiJ^n Dat*-* '^h- date the f il- is no longer needed and may be written on again. 

^ 54-80 Not used 
o 

^ mustration ^10 
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2. Header label (HORl): Each tape has a -^ee 
header label used to Identify the file recorded Illus- 
on the tape. There Is more than one headed tration 
label on a mtilti-file volume since It has more #lo 

■than one file recorded on the tape. This Is also 
a 80 position record. 

3. Trailer Control Label (EOVl or EOFl): 
The trailer control label is the same as the 
Header 1 with two exceptions: 

a Positions 1 thru 4 will have either 
EOFl for end of file or EOVl for end of 
volume. Earlier in this lesson we discussed 
how a file cao be too large to be recorded on 
one volume. Each tape (volume) that contains 
only part of the file would have EOVl in 
positions 1 thru 4. The tape with the last 
-ecords of the file would have EOFl. 

b Positions 55 thru 60 contains the total 
number of blocks of records written on the 
volume. The system will count the number of 
blocks of records when the file is read and 
checks it against the number in these positions. 
If the totals do not agree, the system will 
sense a block of records or more have not been 
read and a error has occurred. 
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Ihi - : h-. t i ve marker 
t s \.H \t 1 feet f rc>n 
end tape. It is 
los .jtr'd on the shlnv 
side of the tape on the 
edge furthest from thi:* 
operator when the tape 



10. Tape Markers: The tape drive Is a precision 
device that must be told where usab>e tape 
begin-, and ends on the tape reel. The maqnetic 
tape has twn markers for this purpose.* 

The first marker is called a iDad point marker. 
It IS a silver reflector 1 inch by VU inch " ^ 
located 10 feet from the beginning of the tape. 
When the tape is mounted on the tape drive this 
reflector will he facing towards the operator. 
This fnarker must not be more than i/32" from the 
edge of the tape. The tape drive Interpets this 
.IS the beginning of usable tape and will bagin 
reading and writing depending on the opersftlon 
at this point. The ten feet leader before th^ 
load point marker is used for threading the tapp 
on the tape drive. This ten feet Is the only 
portion of the- tape that the operator will touch 
with his hands thus preventing contaminates such 
as fingerprints and dirt from contacting thfe 
surfaces where data is written. 

The second marker is the end of reel indicator 
located 14 feet from the end of the tape! This 
marker is located furtherest on the edge \f rem 
the operator when the tape is mounted on \he 
tape drive. This marker must not be more than ' 
1/32" from the edge of the tape. By locating 
the marker on opposite sides of the tape, the 
tape drive will know whether it is at the be- 
ginning or end of the tape. The fourteen feet 
located at the end of the tape has one additional 
purpose besides protection from contaminates. 
The four additional feet will be available for 
the tape drive to write a trailer label after it 
senses the end of reel indicator. 

II, Care and Handling of Magnetic Tape: The 
recording and reading of magnetic tape are done' 
at very close tolerances and the tape drive also 
operates on close tolerances, so close, that a 
particle of dust can cause errors. It is one of 
the operator's responsibilities to Insure that 
the tape drive is cleaned at proper Intervals, 
Remefrt>er the following rules when handling mag- 
netic tape: > , 

1 ^ ' ^^ 



cuui'f ifriH?ji|H the rape and, in turn, los^^r cause 
flat*.! fo hf^ :n1nrn.-\£t. * 

K^^op i.ipt^ stor.iqe area free of all 
*iust, lifinq pdper-form dust. This w1 If re- 
duce iUf^ possihility of contaminating tape, 
Borau^.M of the rioso tolerance discussed, a 
spork ^f^ i'ist -^^r) ; itis^^ read or ^^ecording errors 
•lnd^ t.j',.^' fh-^ • ^ ^.irMtched or diima^jp the 



jiii-,^ t)e of a nonshedding 
nt-U^r' i!. plh^-'wisp, dust and dirt may be 
(jpnpr.trtMi ritisinf| prrors or da^naqe as. discussed 

^ ip^* ^aft-'.te^'^^ aT'd used, keep 

^^''■l ' MM J Or- Lov^^r lo:>efd, e^en when the tape 
ret-t : . s.-^e^n r^-.'Mv.^1. fhp canister in which 
the t.Ui* is ',t{^red shndid the r leanest area in 



n.^v^i^.^ t ..-Mophanp tape to affix 

'^^^vt .iMf t> /he tPi'is or tape* T^ie t^uminy adhesive 
ran w^; * 1^)^.0 and Stirk tu the tapp suVftc^'^, 

/ ^ ^ 

V !ir!M;|^'*d r-.^-^l*;^ do^not use them d-y 
' , ^ *^r--sy.>i) or badly d^%torte1 reel 

'^^^ '< ^ %'f d.iaiajf' 1 tape edge, makinc) the tape 
^^>'' j 1 t.np -u-jris gpfierated from nicked tap^» 
' thr^ nat hine and contaminate other 

^-/^■'■vtv fniiTh tht^ tape beyond the load 
:nafK^/. '..)f .TrMi,.* ' ^s^*f^rorded from this point 
/ fnq^^rj^, in!', art' aothiriq more than deposits 
iMd -Ut whf h arr* exrplle^nt hnldinq /areas 
I'id Mnt wh.^b ^.nnt aminatos •'he r^ei of 

rat/, 

^. i.ifidh* rapt* Ti^i-:^. I^y tfu^ huDs. The hub 
t.Mt^ .trMfiqest pa^*t ai the reel and will not 
M i rv if yoiir t cipe. 
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i. Clean tape flanges freqyently when reel 
bands (|r tape seals are usH Iq'-place of reel 



cases, i 



j. Oem dust covers periodically to assure 
the canister Is the 'cleanest itenr In, the computer 
room. Use a lint cloth dampened. with an approved 

cleaner. 

k. bo not use a reel of tape that has i?,een 
dropped, damage could have occurred to the 'tape 
and the tape should be carefully inspected prior 
to use." 

1. Maintain reconsnended temperatgre* and 
humidity. cpntrol for tape. The smaller the 
environmental change experienced by the tape, 
the better the operation and reliability. Tape 
will expand and/or contract with significant 
temperature change. This expansion/contraction 
effects the relative position of bits of Hata 
prerecorded on tape. Reading and wrltinq uhder 
such variation of^ temperature will cause data 
errors. 



m. Keep tops of tap« drives Tree of al'l 
articles. Accidents do happen and residue or 
debris can p-ause damage to the tape unlt^r to 
the tape. 

n. Never use an eraser on a gum label that 
is attached to the tape reel. Again, erasure 
particles can adhere to the tape surface causing 
read and write errors. 

0. Periodically, snip damaged snd's of tape 
on 'scratch' reels and relocate load point marker 
if necessary. 

p. Keep tape reels from coming |n contact 
with clothing, as particles of dust and lint can 
be picked up. * 

' . ( ■ 

q. Maintain accurate/^^pe usage lags. ^ 
Accurate logs will enable^ysage analysis In order 
to schedule tape inspection and qleaning,. Your 
installatlorf will have a tape cleaniflg machine for 
this purpose. 
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» . wi stort* I ipc! reels near transformers 
Of oUM*r 'ehK:tran Ic type eqiripment. magnetic 
onn-.'. ton'^ Tan ns^rr anqe data on the tape. In 
hMit^ Mi. h^al cdn cause unwanted expansion 

in ih*' I In many ways, careful tape handling 

t miTimu) s<*ftse. Attention to good handling 
pr uf t^tl^tr-^s will significantly reduce the possi 
!n!ity nt t .ipr* damaqe >r lost data because o^ 

\n t\iv orhi Hal; of this lesson m have discussed 
f ^ >: ^ It of d.^ti on the ftiaqnetlc tape. You have 

I suiinptir \% a sequential file. 

^ t He tthU. i<; ton large to be recorded 
Of) or^.' .'.1 of tape IS continued on additional 
ropls, i tape rf^ei is a volume and Is 
numhtn-iul \n \ho spqiir^nce recorded. This Is 
^ 1 1 I'mI 1 rnti f t 1 "vnl-j!np file. 

. / \ iihi I^. ! - f 1 volume is a volume or 
vo.iyfn3 . two or rmrp files recorded on Its 

'I A - fft ! iinMot! t.i(:t* is (\ tapo th.it dop^. not 

^ t.i!P* th.ft in( luded standard labels is 
t.iM- • * ^land^rt Uholed tape. ^ 

^. it 'J ^nij;^r (j labels are used, the tape 
i : ^ Vo \m(^ 1 i.rihe! f VOLl) 

i h.U'^' : rtl r-nl ; .ill.' 1 OiDRH 

' t N. r n.MlrcH : .if^el (COVl or FOn ) 

0- '^^f ! ' h1 of iiiH'kL^f" .1 'Inver r%^f loi. tor 
'/ ' rip*' <fr ive. r^ns ^nd^'ke* indicates 
fh*- 'MNf MMift.j of I ape on the tape reeU 

1^ ^oL.iUnl on iho *;Hjny side of the tape ten 



feet from the begl^pnlng of the tape on the side 
facing towards the operator whea the tape H 
mounted the tape drive. Refneoiber trtis barker 
must not^g placed more than 1/32 of an inch 
from the edge of the tape, 

h. The end of reel indicator fs the same 
as the load point marker except ft Indicates the 
end of usable tape and is located 14 feet from 
the end of the tape on the shiny side of the tape. 
When viewed it will be on the -slcte furthest from 
the operaitor whfen the tape is mounted on the tape 
r'At^'. This^nierker must also be no more than 
1/32 of an inch from the edge of the tape. 

You are' probably wonderfng why it is necessary to 
know, all this when you can't read magnetic tape • 
with your eyes anyway? When operating you will 
come across situat1ons\when your knowledge of 
magnetic tape and the tVms involved will easily 
help you correct the situation and get the job 
going again. 
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SILf EVALUATION 

% ■ - ' 

1, b or Fal'-iH Maqn»*t. if tape rn.ty be writt»^^n over aqain and 

T» jM ctt Data ffan he storied In a fraction of the' spece 

requir(?tl tn store ^Kxnch cards when stpred on 

inaqnf^tic. tapr*. 

K irin* i.4b>^ Record j^^q on nagnetic tape must be extremely 

accurate*. Any error can cause a probleni. 



# ^ 

4. !mi. >r* Fals*^ ^ The r£^ad/^rjtt^ rinq H not used when recording 

data. ^ ; »^ 

. •.. • 

Tr\.- .)r False A scr>t.ch tape:is a tape which contain? no 

data on' data that is no longer needed and may 
be ri^xor6e6 over* ^ ^ 

f>, ot Maqnetir tap^-* is used for tb.o reasons of 

spac'^ /ind sp^^'Ml. ^ ^ 

ff fals'^ The wT*^aparourt^ t)ind Is used tt) protect punch 

II- \ \\\(^ A hft \<j,' \ ma«jn^*Mr ^pnt used to represent 

% on mr^qrio* ir t^^. 

ot Fnl^»^» Jii^t 1ik^^ t punch rards^ we have rows on 

nt ^qfiet if tape. 

-if* Fji]^:e . Density refers to the amount of information that 

can storied on a qiven Icnqtn of tape. 



II. Ti!,^*/ Grou;>% >f records on maqnetic t.ipe are called 

h ^•{<^[ s of r<>cnrds # 

i\ it " i.ih.e* Hf'I stands foi blo:i^ ner inch. 
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14, The parity is used to: 



a. check ta insure blocks of records 
are not losV during the reading of 

a file on tape. 

b. insure a column on magnetic t^pe is 
not in error. 

c. save time. 

J'- 

d. increase speed during the reading and 
writing operation. 

15. A tape file is: 

a. a alpha numeric file. 

b. a sequential file, 
a non-sequential file, 
a random access file. 



'C. 

d. 



15. True or False 

17. True or False 

18. True or False 

19. True or False 
?0. True or False 

21. - True or False 

22. True or f^alse 



A mylti-volume file is a file consikinq 
of more than one file. _____ 

, Tape reels containing files have interval 
and external labels. _____ 

An unlabeled tape is a tape which does not 
use standard labels. _____ 

A tape mark is a series of electrical im- 
pulses separating files. _ 

The tape mark is used by the tape drive 
in its operation. _____ 

If standard labels are used on magnetic 
tape, there will be six labels. 

4 -I ... _ 



The Volume I label Is the permanent 
i(tentificati<»i.of the tape trfien standard 
labels are used. 
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?L Uxte (»r Fa!»,«^ T^e header 1 label is used to i'tpntify the 

contents or* the tape. • 

'M. Tru«» or Fal',^ The tr*ail'?r control label is the '■jame as 

the header 1 label' with two exceptions. 



ru<' !ir fai'.' Ihf' ]i)a<1 printf^r marke*" and end of reel 

ind i f <=ilor t** 1 1 the tapt drwe wherr- 
i^hlf'* t ape beqins and- ends on the tap" 
r^e 1 . 
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1. 


True 


2. 


Truf 


3. 


True 


4. 


False 


5. 


True 


6. 


True 


7. 


False 


8. 


True 


9. 


False 


10. 


True 


11. 


True 


12. 


False 


13. 


True 


14. 


b. 


15. 


b. 


16. 


False 


17. 


True 


18. 


True 


19. 


. True 


20. 


True 


21. 


False 


22. 


True 


23. 


True 


24. 


True 


25. 


True 
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INTRODUCTION 

\ U the block of instruction on magnetic tape Input/output 
you learned that: 

a. It is a high speed input/output media 

b. It can hold many data records 

c. It can be recorded on many times 

d. It requires very little storage area 

One disadvantage that magnetic tape has, is that if you 
want to read the last record on a tape file, you must read 
all the data records on the file. This actually 
requires valuable computer time. 
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Magnetic disk saves cwnputer time by cwi^lntna thP 
quallttes of magnetic tape with the advanta^of bllnS able 
to pass over data records »*hen.they do not ^ed to beVlad 

data r^'orL**1ei's"?l^^^^^^ ^''^ 
*r*f„4r»? '^'^^ * ^^^^^ mefitlwT some of the physical char- 
acteristics of a magnetic disk pack. pnysicai char- 

^' Physical Characteristics nf the Maonetir n^ct.; 
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b When magnetic disk is being used, it is placed on a device 
slled a disk drive, and rotated at a high rate of speed. 

When information is recorded on the surface of a platter at this 
high rotating speed, it creates a circular pattern. This circle 
of data that is recorded is called a track. 

See 

St rat ion 
#2 
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^ ^'z^^*^** exaiflple m sre using, there are two hundred See . 

three (203) positions that the read/wlte head can be Illus- 

placed, as a result a single recording surface on a disk tratlon 

platter can have tm hundred three tr«:ks. #3 
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d. A magnetic disk pack Is msnie up of several of these See 
metal platters which are st«:ked on top of each other and Illus- 
are held toother by a Central Drive Shaft. tratlon 

e. The top surface of the top platter is not recorded 
on, twt Instead Is used as protection for the other recording 
surfaces. The san^ thing Is true for the bottom surface of 
the last platter. The rest of the surfaces are used for 
storing data t*h1ch are read or written by the read/write heads. 
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2- Ofstlnouish Between Tracks and C ylinder*;! 

t^in'''Jjil!^T^'' :f««^^*«-He head is positioned on a cer- 
heads a^^ nffJ,f^^lf^;^ T^^^* the ^t her read/write 
fL^ ?^c^c J^u^T'^ position for its recording sur- 

I^S forti J%2^ ^'"^ ^^'^ ^^^^5 "X've back 

and forth at the same tinie. 

a cyll^dll^"^ °^ ^''^''^^ ^^'^ position is called See 

Illus- 
tr^itlon 

D. In our exafuple. we now can have 203 cylinders 
because each recording surface has 203 tracks. 

The numbering of these tracks and Cylinders gives the 
coinputer the ability to position the read/write head! at any 

?hnh?rf? °J the computer now ha 

the ability to skip over data records which are not required. 

^' ^""ctlon o f the Volume Table of Contents ( VTQC)! 

Let's see ^w the computer can skip over this data that 
Is not required. 

f^n/pu.^^^^ exan^le. we will say that the conputer needs to 
find Pvt. Jones' pay record on the payroll disk file. 
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a. -.The first thing the ccw^uter v^uld do Is to go to a See 
particular cylinder that would contain the Vnliwie Table nf Illus- 
Contents (VTOC). tratlon 

^6 



in 
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In this VTOC, there will be the Information that would See 

tell the ccwiputer If the payroll file i<; located on that Illus- 

pack and where the index for the people on the payroll tration 

file is located. ^^1 



1 '.Ih 
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b. The computer will tell the read/write heads to go See 

to the Index area and in turn, this area would be able to Illus- 

tell the counter what area or cylinder on the disk pack tration 

that Pvt. Jones' pay record Is located. /»8 
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c. The conpjter then would nwve the read /write heads See 
to that particular cylinder. (I.e/ cylinder 100). Illus- 
tration 

#9 
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d. When the read/write heads, get positioned at See 
cylinder 100, there i«juld be another labe^ or Index there Hlus- 
that »#ou1d tell the con^uter that the pay record of Pvt. tration 
Jones can be accessed by head #7. 

e. The computer will then request read/write head #7 to 
read all records on the track until Pvt. Jones' pay record 
has been read. This reading will take place as the disk pack 
revolves at a high speed. 

f. Once Pvt. Jones' pay record is read, the read/write 
head will stop reading data records. 

^' Voluffte Serial Huffber . 

As a computer operator. It Is your duty to Insure that 
the correct disk pack Is mounted. This is done 'through the 
use of the computer run instructions. 

The computer run Instructions will specify a certain disk 
pack through the use of the Volume serial number. Each disk 
pack has a unique Volume serial number usually consisting of 
six alph-numeric characters that is written as an outside 
lable (external label) to enable the operator to determine 
which particular disk pack is required. The same Volume 
Serial Nuirt)er is also coded In magnetic bits in the disk pack 
which will tell the computer which disk pack is mounted and 
enables the computer to distinguish between disk packs 
nrestntly mounted on the disk drives. 

So far, in this block of instruction, we have discussed: 

a. How the writing of data on a disk pack creates data 
tracks and cylinders. 

b. How the computer, by using VTOC's and indexes can 
skip over data records that are not required. 

c. By using computer run instructions, how you as an 
operator can Insure that the correct disk pack is mounted 
on a disk drive. 

d. How the conputer, by checking a Volume serial 
number, can Identify each disk pack that Is mounted. 

■4 

But none of this can take place If you do not take the 
proper procedures in the care of the environment of the 
cwi^uter room- 

J ! 
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Lint and dust 
(abrasive) 



ing*^rpr in stnudge 
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GAP BETHtEf' RECnRDPlG SURFACE np MIETIC DISK K READ/HPITE HEAD 
raPARED TO OTMRP dapjicLES 



Illustration #11 
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5- Conditions which Effect the Recording Capaiblltles of 
Magnetic Disk . ' 

As previously mentioned, the disk pack rot tes at high 
speeds (I.e. approximately 2400 RPM). At this high rota- 
tional speed. If the read/wlte head was to make contact 
with the recording surface (oxide coating), an error condi- 
tion muld occur. This condition is commonly refer»-ed to 
as a head crash. This happens when ttie disk pack Is warped 
In the slightest way due to temperature changes (expansion 
or contraction), improper handling or shipping of the disk 
pack, or contaminated con^uter room envlronn^nt. 

The read/write head's distance from the disk surface is See 

about 0.000075 of an Inch. In con^arlson. a speck of dust Illus- 

or a smoke particle Is very large and can actually cause a tratlon 

head crash, or data error. #11 
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^^^^s^ P«:k, spinning at a high speed solves part of See 
the probTero of keeping the t^st off the recording surfaces Ulus- 
of the pack, by creating an all-flow. This air flows through tratlon 
a filter located at the bottom of the disk pack. The filter 112 
is there to telp free the disk pack of contamination. The 
air is directed to the surface of each platter by the use of 
vents between the platters of the disk, and tries to force 
the dust off the platter of the disk. Depending on your 
Installation, you might be required to occasionally Inspect 
and even change the filter of the disk pack. Be sure to 
check your unit's Standard Operating Procedures on how to go 
about this If you have to change the Air Filter. 

However, because of the need to keep the disk pack envi- 
ronment clean, this air flow does not solve the whole 
problem, it will be your responsibility to insure that the 
computer room Is kept as clean as possible. 

In this block of Instruction, we have discussed the charac- 
terlsitics of Magnetic disk and those conditions that 
effect the recording capabilities of magnetic disk. 

One of the functions of a computer operator is handling 
of magnetic disk packs. A knowledge on how It works 
give you valuable Insight that Is expected of a good 
coffgjuter operator. 
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SELWVALUATION 



1. True Of False. The magnetic disk mOst read all the records on a 

file In order to read the last record. 



i. True or False. The magnetic bits that represent data are read bv thp 

read/write head. ^ 

3. True nr False. When a magnetic disk is being used it is placed on a 

device called a disk drive. 

4. True or False. The circle of data recorded on a disk is called a 

drum. 

5. A disk pack can have: 

a. 150 tracks c. 203 tracks 

b. 240 tracks d. 198 tracks 

6. True or False. The upper surface of the top platter of a disk pack 

is used to record data, 

7. True or False. The bottom surface of the last platter of a disk pack 

is used as protection for the other recording 
surfaces. 

8. True or False. All the read/write heads move at the same time. 

9. True or False. A group of tracks at the same head position is called 

a drum. _____________ 

10. True or False. The Volume Table of Contents (VTOC) tells the con^uter 

where a file is located on the disk pack. 

U . True or False. Each disk pack has a unique volume serial number. 

1?. Trut-' or False. Temperature changes do not affect the disk pack. 

13. True or False. The distance between the disk pack ' s surfaces and the 

read/writo heads is so larqe, a speck of dust on the 
disk's surface will cause no problem. 
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ANSWER KEY 

1* False 

2. True 

3. True 

4. False 

5. c* 

6. False 

7. True 

8. True 

* 

9. False 

10. True 

11. True 
False 

13. False 
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INTRODUCTION 



with the Central Processing Unit and the various periph- 
f'ral devices {I/O devices). During the next block of 
instruction, you will learn how a Central Processing 
Unit Is connected to these devices to create an efficient 
computer system. You will he taught: 

a. How special pyrpose computers c.,i]]e6 channels 
nelp make the computer system more efficient. 

b. How I/O Control Units solve the problem of I/O 
device language being different than the CPU language. 

c. How physical addresses help the computer 
identify each I/O device. 

As future computer operators your becoming familiar 
with how Data Processing Equipment make up a computer 
system will give you valuable insight, and will 
increase your confidence as a computer opprator. 
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^- Channels: Previously you learned how the Central 
Processing Unit and the Input/Output devices operate. 
If you can recall, d Central Processing Unit operating 
in speeds of miUionths of a second is not uncommon. 
Also, reniember that I/O devices operate In speeds that 
are measured in minutes and thousandths of a second; 
this is slow In comparison to the CPU. Let us take a 
%inq1e task for 'Example. The CPU wishes to command the 
rard reader to r.^ad a card and write the information 
on a magnetic tapp. In the past, the CPU would: 

{ 1 ) iivf itn TfMd a ca,rd command to the caril reader, 

(?) wait for thp card reader to read at its slow rate, 

.2' transf^»r the -jat.i to the f ipe drive, and 

(■1) wait for thp tape drive to write the data on the 
magnetic i^po. 

Then this cvc.lo would be repeat^nl if there were more 
cards to be read. During the time the card reader is 
reading the card and the tape drive is writing the data 
an the ^ap^^ the CPU would he wHtinq. This waiting is 
. ommonly referred to as an idle state. Sincp the card 
reader and the tape drive are slow devices in com- 
parison to thp CPU, the CPU would be Idle a large 
ammift of t imp, s i nrp much nf thp processing involves 
I/O npprat mns f)y the card red,d<'r and the tapp drivp. 
This is nnnnally true in all d;^ta processing Jobs. 
M.ist of thi> pf () -Pss i ncj consists of I/O activity instead 
of CPii artivity. This ran result in a less efficient 
■JSP of the CPU. To rpilure the imount of CPU waU. 
tT^f-, ch.^nfipls wprp dfvplop^'d. 
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Oidnnels. m-^^ ihv, nally sin.i)] sp»»cia! purposf* mm- see 
puters which relieve the CPU of the burden of con> illustration 
trolHnq I/O operations. Oncf^ the CPU Instructs #1 
the channel to perform I /n operrftions» the CPU can 

return to norma! proct^sslnq. It can start another 
.put Dpj'ration or resume proces'iinq data for that 
Joh, or fven start processing data for another job. 
Morp than one set of input and output devicps 
i \n bp ronnpcted to channels, ind through con- 
current prnrpssinq and I/O oporations, the romputer 
can appear to be doinq more thm one job at once. 
Now bacK to oijr oxamf)le. The i PlI qives thp channo] 
the instruction to rpad a card, now the channel 
responds and the CPU can qlvp a different < hanne] 
thp task of writing the data on the tape. So» while 
the card reader is reading a c .jrd, the tape drive can 
be writing the data from a card that was previously 
read, N^w (for all prattiral ourposes), we have 
twn things going at once sinco the channels are 
pprformmq I/O tasks. Also, t'.P CPU has been freed 
to process a portion of anothe-- job while thr I/O 
op. '^-dt inns of rpadinq thp ( arcl and writinq the data 
on the m-iqnpt i« tape aro h*»in<) ircomp 1 1 shed . As a 
r^'suit, thp t ifii*' to r(jn a loh an be rpducpii, and 
the amount of limp available f fr processing of 
'lata has i nc rfasfd. 

Channel T^pps: Ihrrp .irc 'wo types of hanne 1s 
wh'.h cm lu- distinguished by Mic way thpy oporate. 

I Hp '^t''ioc tor_ rhanne_[ will work w;th one dov ico until 
t^i" rompiPte mcord is writtpn f,, t no devi ->. 

L^-lPj?.*^"'". '. hannpl <:^r, w?- ^ with s'^^ver.i] devirps 
1 * on*^ t ifHP . 

•n,-. vlpr!...r .'wv.-m! ;, ,u.ty ittdched to high spped 

M(;lt !U^'x,;r .hant,.^! wut Mlly ,ilf.M-hf>i to ) OW 
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3- Interface and Control UnUs t In the past another see 
limitation on CPU processing time was due to the fact niijs- 
that each type of I/O device required a different series tration 
of control signals for Its op*^rat1on. Today many ~ #? 
different types of devices can be attache<^ ^o the 
Central Processing Unit without the CPU givinq different 
typ^s of instruction for each device. This is due to the 
concept of standard interface. 
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I/O Interface Is fortmi by an I/O control unit and 
a channel which sends out -standard I/O cwnmands. 

^ Co ntrol Unit Is a device connecting an I/O device to 
a channel. 

Any type of I/O device whose control unit Is designed 
to respond to the standard signals available at the 
I/O interface mny be attached to the system. The 
control unit translates those standard ccwmands into 
signals the I/O device can understand. The standard see 
interface is at the control unit. Any device with illus- 
a control unit that can respond to the standard tration 
signals of the system can he used. Each time a new #3 
device is developed the only requirement for attach- 
ment to the system is that it has the capability 
to respond to standard signals of the channel. 
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^: PHyslcal Arfdresse5>: We have talked about 
channels, control units and devices and how they 
operate and their function In t^ computer system 
when the Central Processing Unit wishes to conwand 
them to perform an I/G function. 
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For ex^le, it wants a tape drive to write a record 
on magnetic tape. But what ha{H>ens If m h^ve six 
tape drives connected to the con^uter system? There 
must be a way to ask for a particular tape drive to 
write the data. This Is accomt5l1s»>ed by the use of 
an address. The channels and devici^s are numbered 
using the hexideclmal nuntijerlng system. The hexi~ 
decimal nun^erlng system Is base sixteen instead of 
base two as the binary nutrtsering system. In the hexi 
decimal numbering system, numbers 0 thru 9 remain 0 
thru 9. Nun^ers 10 thru 15 are represented by charaC' 
ters A thru F. Refer to chart number 1. 
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The computer system uses a table which includes all 
the addresses of physical units (I/O devices) attached 

^^^^nJII^^"- "^^^^ ^5 called a Physical Uni t 

ojiock (PUB). The Central Processing Unit refers to" 
this table to check If a requested address Is valid 
and If the device Is available. The address Is three 
positions In length. The first position Is the number 
of the channel that the control unit of the I/O device 
IS attached to. The second and third positions are the 
number of the I/O device. If we have an addrgss of 180. 
the se^ one is the number of the channel aSd the elghtv trat.on 
n the number of the I/O device. . #4 
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CHART #2 



AO AM 


Physical Unit Addr^><.<; 


CRO 


OOC (Card Rpader) 


PRO 


OOt (Printer) 


CPO 


OOD (Card Punch) 


TPO 


180 or ?80 (T^pf^ Drivo) 


TPl 


181 or 281 


TP? 


18? or 28? 


TP 3 


183 or 283 


TP4 


184 or ^-04 


TP*^ 


185 or 285 


LXO 




OKI 


131 


DK'^ 


13? 


DK3 


133 


DK4 


134 


OKS 


135 


DK6 


136 


..K7 


137 
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Automat ic D evice Assignment Method: Lach device In see 
the computer room H given a unique address determined Chart #2 

hy its device nyri^er and channel number* The Army has 
m.^ny Installations located worldwide which use the same 
programs. These programs are designed to use the same 
number of devices regardless of the total number of 
devices the Installation. As long as the In- 
stallation hris the appropriate number of devices 
needed by the program, thf> program can be used, Sc^tie 
; nst -1 1 ) U i nr^s hdv^ different addresses for their 
ipvlces. On^^ installation may hdve their tape drives 
^ 'Hnected tn rh.mnpl number onp, while other in- 
stall at ^ )ns may usp channel ntjmbt^r two. The Army 
u'w^s the Automatic Device Assignment Method (ADAM) 
f" st3ndardi/p all device addresses- Refer to the 
^vtimple. Thp addresses on the left are the addresses 

by ADAM. The addresses on the ^ight are the 
addresses for th*^ devices )n t hp school. Refer tn 



6. During this past hour wp have discussed the 

^characterinirs of channeU, standard 
interface, control units and physical unft addresses. 

a. Channels relieve the CPU of I/O control by 
acting as a special purpose computer performing I/O 
processing The CPU Is fr^ed of this task and Is now 
available for processing. This results in efficiency 
and less time that will be required to run a job. 

b. Standard interface allows the computer syst'^m 
to use standard I/O cofmands. 

c. Control units translate standard commands 
Qiven by the channel. 

^- Physical unit addr^-sses are used as a means 
of determining location of a device attached to the 
computer system. 

l^f^AJ^' JJ"^ ^^]omstU Device Assignment Method 
(ADAM) address Is used by the Army to identify 
physical I/O devices. ^ 

^ As a computer oper< tor you will bp working 
with these devices and concepts daily. Knowledge 
of these devices and concepts will help you become 
a Qood computer operator. 
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skf-evaluation 

1. Tt or Fiis*». The CPti anri I/O devices operatp at the samp spppd, 

Trup -ir r.iise. Channels are basically special purpose computers. 

Tfup or FaUe. In Data Processing, the amount of I/O actlv^Hy and CPU 
.<rtivitv for most jobs is the same- 

'V Tr-ip or FOsp. Channels help redurp CPU wait timp. 



irue or F,i'';e. Only one device may be attached to a channel. 

h. Tr ,P nr ^^Hp, The Channel selects and executes standard I/O commands. 

T'-uo raise. Channels are either the multiplexor or selector type. 

r.. Irup or [ nse. The dt) i 1 i ^ y Ui use so many different I/O devices is the 
ron f>p? ii*' st.^nd.ird interface. 

!ru*^ nr Fdlsf^. The Control unit translatps the signals of the channel 
•->( ) •, iqnaU the I/O devicp can understand. 

1 ). Try,, or False. Any I/O device with a control unit that can respond to 
the st.inda*-d signals of the system -can be utilized. _ 

n. True or False. The buffer works ss an equalizer for hlqh speed pror- 
•'^S''. "t-^ and h 1 qh sppod devices. 

True or False, In an address of \M , one is the devic^^ number and 84 
's t ch.innf'l number, 

:i. Irue or False. In an address of 236, the two is the channel number 

?f- * ^o !s thp dpvire number, 

'.4. U-M' ar F.iise. Physi-dl iddress-*s are the addresses of I/O devices. 

"f" 'ai-.H. FhH AHAM .^ddfpss o* TP? represents tho same dpvicp as 
IM,' wfjuld r-fiprpspn^ , 
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ANSWER KEY 

2. True 

3. False 

4. True 

5. False 
6- True 

7. True 

8. True 

9. True 

10. True 

1?. Fals*^ 

13. Trijf 

14. True 

15. True 
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INTRODUCTION 

Have you ever wndered what tells the coinputer when to run a program, what 
program to run, where to get all the Input it needs and where to put the 
output It creates? 

The answer to this is job control! anguage. (JCL). The understanding of JCL 
will be beneficial to you as a computer operator. JCL ir. used in everyday 
computer environment, and without JCL the link between the program and 
computer will be virtually impossible. 

At the end of this block of instruction vnu will be qiven a list of JCL 
statements. You will be able to select the proper function of that JCL 
statement. 
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^' ^R£VIOUS BLOCK RECAP : 

In the previous instructlois, you've learned how application programs use 
main memory to solve a qj^en problem and how the programer uses logical 



In the Instruction on channels, control units and physical address, you'vr 
learned about physical unit addresses of the actual unit or device. 

Logical units refer to an input or output (tevice, and is characterized by 
"SVS" and 3 alpha-numeric characters. On the other hand, a physical unit 
address Is the actual device and is characterized by a 3 alpha-numeric 



If you remember, the computer has to be told what physical devices are to 
be used by the program In order to meet it's Input/output requirements. 
The computer will also have to be told when the progrwn is to be brought 
into memory and '-ar . These Instructions are received by the computer 
through the Job Control Language or OCL. 




Logical Unit; 



SYS0I6 



Physical Unit Address: IP? 
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^' PURPOSE OF JO B CONTROL LAir,tiAr.r. 

fouil?''!'^^ instructions to the computer that will request a proarafn or 

?n "sed by the coflputer i*hen running the program or pro- 

Ind'^tite IXTr'Z comMion 11nk\etwe?n1he coUTer 

Jat^^'i^nfLf l"^^:"^^^^'' ^ ^^^^ see how XL serves as the co^munl- 
cation link between the computer and the progr^n. Let's look at tZ 

Tnf ^nlh f Ltrn(r '''' '''' ^'^' '^ thf caJdV'^adPr. 

and^then that data *^fn be »^1tten to magnetic tape on a particular ^app 

What are the program requirements? 
3- PRC^AM REQUIREMENTS: 

a. What Is the program name? 

b. What tj^e of Input media will I be using? 

c. What type of output media will I be using? 

What Is the file-name going to be? 

d. What logical unit am I going to use for the input media? 

e. What logical unit am I going to use for the output media? 

f. Do I -ead all the Input medi.i? 
What do I do when I'm done r»>ading? 

In order to satisfy the program requirements, we must q1ve the needed 
requirements an answer. ^ t »t- n^reuf i 

a. The program name is P19HRD. 

b. The Input media will be on cards. 

c. The output media will be on magnetic tape. 

The file-name Is E19«?D. 

d. The logical unit to be used hy the Input media Is SY3016. 

e. The logical unit to be used by the output mediit is SyS006. 

i:i 
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f. Read the card input from logical unit SYS016 

Write that input record to logical unit SYS006. 

Was that the last input record? 

If not, go back to the beginning of step F. 

g. An cards are read. End The Program. 

What are the computer requirements? r 
^- COMPUTER REQUIREMEN T: 

a. We have to tell the computer that we are going to run a job. 

b. We have to tell the computer what device we are going to use for 
our Input. 

c. We have to tell the computer what device we are going to use for 
our output, and the data-set name of our output. 

<1. We have to teH the con^uter to begin processing the program. 

e. We have to tell the computer that the last input card has been read. 

f. We have to tell the computer that the job 's finished. 

** OAT A- SET-NAME: Is the name wr ten to output magnetic media by the 

computer. This name i'> supplied by the JCL. This 
name cannot be more th^n 17 alphanumeric characters 
in length, (^k)rmany, on Army standard systems, > ; 

they will consist of 6 alpha-numeric characters. 

With JCL, we can give the computer specific instructions on how and 
when our program is to be run. 

In ordi^r to show you, how JCL works, lot's now link the program with 
the compu^-er. 

Tirst, let's look At the computer requirements 
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PROGRAM REQUIREMENTS 



I. 



2. THE INPUT MEDIA WILL BE ON CARDS 
THE LOGICAL UNIT TO BE USED IS 
"SYS016" 

). THE OLTPLT MEDIA WILL BE ON 

MAGNETIC TAPE, THE LOGICAL UNIT 
uSLD IS "SYSete" 



f lLKNAHE IS Ei9HRI). 



^. RfAD THE CARD ISV^n FROM THE 
lOC.JCM l-NTT "SYS016". 

mUi n. THA." ES'Pl'T RFtX)RD H 
l..X.irAL UN I : "SVS006" 



S. IS IT THE LAST CARD? 



i. ESD VHE PR0<;RAM "PI9HKD"- 



10. 



// JOB CARD- TO- TAPE 



// ASSGN SYS016,X'CR0* 



// ASSGN SYS006,X'TP2' 



/ TLBL E19KRD, 'PAYMST* 



// EXEC P19HKD 



DATA CARDS 



s 



/* 



(END OF JOB) 



CC»ffUTER 



I AM GOING TO RUN A JOB CALLED "CARD-TO- 
TAPE. 

WHENEVER A PROGRAM NEEDS LOGICAL UNIT 
"SYSI16", I AM GOING TO USE THE PHYSICAL 
UNIT "CR0" 

VmENEVER A PROGRAM NEEDS LOGICAL UNIT 
"SyS006", I AM GOING TO USE PHYSICAL UNIT 
•'TP2". 

WHEN FILENAME "E19HRD" IS USED, I WILL 
WRITE THE DATA~SET-NAME "PAYMST" TO THE 
HEADER RECORD OF THE TAPE. 

I AM GOING TO GET THE PROGRAM "P19HRD" 
FROM THE PROGRAM LIBRARY AND LOAD IT TO 
MAIN MEmRY AND DO THE PROGRAM 
INSTRUCTIONS . 

I AM GOING TO READ A CARD FROM PHYSICAL 
DEVICE "CR0" 

I AM LSING FILHN.^ME: "E19HRD", SO THE 
FIRST THING I MUST DO IS WRITE THE 
DATA-SET-NAMT "PAYMST" TO THE HEAi)ER 
RECORD. 

THERE ARE NO MORE CARDS ON "CR0" 

I AM ALL THROUGH WITH'*P19HRD" . JCL WUAT 
AM I TO NOW? 

I AM ALL THROUGH WITH JOB"CARD-TO-TAPE" . 



Wl 

5. C mum REQUIREMENTS ANO mmm R£QUIHg»gWTS t 




(As mentioned earlier, job name Is CARD- TO- TAPE.) 

// JOB CARD-TO'TAPE 

"CARO-ToItaPF"^^^ con^uter that we are going to run a job called 

Next, vi^e havp to look at the program and the conputer require- 
mpnts reqardinq Input and output devtces. cMu.re 

looi^.i !HV?JT '^fr lu'^ ^"P"^ ^'^^^ "^rfs and the 

logical unit to be used by the Input media Is SYS016. 

// ASSGN SYS016,X'CRO' 

-v^ni*, J^'^*" computer that whenever a program needs logical unit 

^VSU16, to use phylcal unit CRD. 

■ ■ The program states that the output media win be on Magnetic tape 

d..J tne logical unit to be tised Is SYS006. ^ 

// ASSGN SYS006,X'TP2' 

' v-nn. J'^^^^ ^1"! computer that whenever a program need logical unit 
.v>uub, to use the physical tinit TP?. 

prr.-qram states that the output filename will be EIQHRD. 

lata-s^t^nar^rn/pA^MSr''' '''' '''5'*^ ^'^'"^ ' 

If TL8L El9f^D, 'PAYNST' 

- Tens toe computpr that when the filename E19^D is used, to writp 
data-spt-name 'PAYMST' to the header record. 

// E5rEC Pl9r^D 
Te 1 is tfie computer : 

(i) To get program PI9J«?0 frm the program library 
{IV To load the progr^e to main ii^»mcry 
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(3) To (to the program fnstructlons 
f. Tl^ prografR states; to read the Input from logical unit SYS0I6. 
This tells the C(»!^uter to read a card fro?^^ the card-reader CRO. 
SYS0?6 P'^^Sram states; to write that Input record to logical unit 

This tells the cofl^uter to write the card-record to the tape on TP?, 
h. /♦ 

Tells the computer that the last card had been read, 
program PigHR^^'"*' "^"'^ "'"'^ ""^^^^ 

« 

Tells the cofl^uter that program Pl9md has been completed. 

f ^TJ^ ^^^"^ ^« ^5 ^0 tell the computer 

that the Job Is done 

J. /«. 

Tells the co?iHJuter that the job "CARD- TO- TAPE" Is done. 

srvrrl^^T ''''^^ ^^^^ CO^^^' t^«t the DL8L and 

the r A TINT statements. 

The OLBL like the T181 statemr-nt, tells the ccfflputer that when the 

IVfS^T rl^^M^"^ fl f h^ve the data-set-name specified to th^ 

VTOC Of the disk. (Volume Table of Contents) 

Ex^le: // TIBL E19m0, 'PAYMST' 

If the output of the program we just ran placed on disk Instead 
of tape, it would look like this...... 

// DIBL EI9HRD, 'PAYMST' 
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The EXTEfJT statement tells the cofrpjter cm <^fch dHk the data 
wtu be n rfu^ to, aftd ^ Kfiat area mi tm disk f He Is^f^ be 



Exan^le: // EXTEN1\SYS0(^ UlUI,, ,200,50 

^^.t, ^^^^ computer that the logfcal unit SYSO^ Is going to be on 
the disk pack wUh the volumP serial number 111111, and the area speci- 
fied as track 200 to track ?50. ^ 

^- »I^F ER£^TIAnNG Bl V^l^H A .X)B A;^D A JO B STEP: 

ic J!J?^ Have several progr..^^ to run fn one job. e.ich program to be run 
fs known as a Job step artd Is characterized by tne // EXEC statement. 

iXAt^ll: // JOB CARD-TAPE-OrSK 
// ASSGN SYS016,X'CR0' 
// ASSGN SYS006,X 'TP?' 
// TlBl n9HRD. 'PAYHST' 
/' EXEC P19HR0 joh step PiOHRO 

c^ata c.irds 

JOB 



// ASSGN SYSOM.X ' IP?- 

II TLB! f 19HR0. 'PAVMST' 

//• ASSGN SYSOf-'n^X'DKl ' 

// niBi HyHRD, 'PAYMSf ' 

// rxTENT SYS0O6,Unii,,,20i),50 

// EXEC mmb job step P20^D 
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7. RESP0NS18IIITY OF THE CWUTER QPERATm !N REGARDS TO JCl: 

As a computer operator, you have to enter these JCL statements to the 
cofliHiter system by n^ans of the card reader or through the console type- 
wfter. You are not responsible for the contents of the JCL deck, but you 
have to make sure that the deck Is complete, this Is done by usinq a 
IHtIng provided by the programer. 

Tn~tKT? course of Instruction, we have discussed how JCL serves as a 
link between the program and tf^ computer. 

// JOS Tells the cwr^uter the Job Name. 

// ASSGN Tells the computer, that a specified loqical 

unit Is assigned to a specl^'lc physical device. 

// T18L Tells the comp'Jter the program filename and 

data~set~nan^ of the tape. 

// 0L8L Tells the computer the program filename and 

data-set-name for the disk fll -j. 

// EXTENT Tells the coipputer on which disk and on what 

area of thaj^ disk s particular flip is going 
/ to be on. 

y 

// Exec lells the computer the program to bp f^xecuted, 

( Indicates a JOB STfP) 

'•* Tells the computer that the -ast record of the 

Input data records Has been read. 

TpUs the computer tM<-st the job Is finished. 

As « computer operator, yoa will !ie dealinq with Jri nn a dally basis. 
A knowledge of JCL will enable you i Identify basic JCL errors and will 
enable you to do your p^rt as an opfrUor to insurp thf> computer Inh 0045 
Is completed on time. 
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1. True or False. JCL is the cofTWunl cation link between the computer and 

the program 

2. True or False, A data set name is the nam written to output media by \^ 

the computer, _ 

3. True or False. The // Jnb statement tells the computer the Data Set 

name. 

4. True or- False, The A^SGN statement tells the computer the Job name. 

U'lt^ or The /•■• TIBL statement tells the computer the proaram file 

name .5nd data- set-narm^ of the tape, 

t, T-^uf. nr- r,«Hf^. The / ' DL8L statewnt tells the computer the name of the 

nronrim file name and data-set-name of the tape. 

7. Tr ,.-. f.T f,jlsf-. The ' I HC statefrtent tells the computer which devices 

wH 1 he used- 



Jrup :;r False The // I XTENT statement tells the computer on which disk 

and on what area of that disk a particular file is 

located , 

< 'f-..' • s ' ,1 ' f'"if>!-! t t^'lis t hp fomput^r; 
,-i r.hf li'Ei Hrt', pfult'il 

♦ . . T O.-I .1 :^ flip 

■i TO write a i I p 

d . the f 1 i e was r edd 

b. to start execution of a job 

c. the job Is finished - 

d. the name of a file 
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AKSWER KEY 

L True 

2. True 

3. False 
^. False 
5. True 
S- False 

7. False 

8. True 

9. a. 

10. c. 
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IMTROOUCTION 



the concepts of running a job In a ccmuUr, In this 
lesson you will be introduced to: 

a. Disk JCL 

b. Job Streams 

c. Single program and multiprogranining processing 
'1. Memory area distribution 

e. Merm)ry area priority 

f. Memory area identifiers 

The importance of the material in this block of instruction 
cannot be expressed enough. You should review this material 
until you fully understand all the material In this lesson 
If running ! f ^^^^^^^^^ this lesson are the basics* 

upcT <3 L or ^ 
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SINGLE STEP JOB 

It Job Card to Tape 
// EXEC Card to Tape 
/• 

3 STEP m 

II Job Pay-Update 

// EXEC P19HRD - Job Step 1 

// EXEC P21HRD Job Step 2 

// EXEC P22HRD - Job Step 5 

/• 

/s 
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\* *^ steps; In t:.^ previous block of iiistr«K:t1<»? you 



where the only thing that Is required of the job 1s to 
load data cards to magf^tic tape. You also learned that 
several job steps {programs) cm be In a job. let's take 
a payroll job for example. Tfm requlreisent of a payroll 
job may be to update the payroll files. 

a. The first step may be to load the payroll cards to 
tape. 

^ J^®.?f^°"^ ^^^^ ^aPe as input and 

update the files that are on disk. 

^\ ^^^'"^ ^^^^ copy the newly created disk 

files to tape. 



#1 



See 
Illus- 
tration 
#1 
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// Job PAY-UPDATr\ Hf Job Paychecks 

// EXEC P19HRD / rwif -J ^™ 

II EXEC P21HRD V CYCL1 1 ^-^^f // ^xEC mm 
//EXECP22HRD ( // EXEC P» 




1% 



fl Job Savings Bonds 
// EXEC P31HPD 
// EXEC P32HRD 
// EXEC P33HRD 

// EXEC ?^mm 
/♦ 
1% 



CYCti2 



n lustration #2 



way have a job »^ich is part of See 
an applicatlai systi^. let's tfaln use the pajfroll Illus- 



#2 

a. The first job of this system may be to update the 
payroll files. 

b. The second job of the system may be to print U.S. 
Savings Bonds. 

c. And finally, the third job may consist of several 
programs used to print payroll checks. 

These jobs may be called cycles (this means a certain phase See 
of the ccsnpl-ete system. What happens when have to run Illus- 
all three jobs in our payroll system at one time? tration 

#2 
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SEPARATE JOBS 

// Job Pay-Update\ 
// EXEC PI9HRD 
// EXEC P21HRD 
// EXEC P22HRD 
/• 
/% 



II Job Savings BondsI 
// EXEC P31HRD 
// EXEC P52HRD 
// EXEC P53HRD 
// EXEC P3^HRD 



/ Mi 



// Job Paychecks 
// EXEC P^IIHRD 

It EXFc mm 



r 



1% 



A JOB STREAM 
(PAY STREAM) 

// Job Pay-Updau 
// FXEC F19HRD 
// EXEC P21HRD 
// FXrc P22HRP 

r 

1% 

//.Job Savings Bonus 
// FXEC P51HRD 
// EXEC P32HKD 
// EXEC P33HRD 
// FXEC P5^lHRD 
/• 
/S 

// Job Paychecks 
// EXFC P^IHRD 
// FXEC P^!2HRD 
// EXFC P/|3HRD 

1% 



niustr^tfon #3 
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What lie can do is stack tl^se three Jolis in oar See 

come up with what is called a job stream. The job stream tratlon 
H a series of jobs put together In one batch. This will #3 
enable you as an operator in a Data Processing InstaHatiw 
to run a series of jobs without having to load the card 
reader again, but rather to put them in t»^ card stacker of 
the card reader all at one time. 
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JOB STREAM 
(PAY STREAM) 



// Job Pay-Update 
// EXEC P19HRD . 
// EXEC P21HRD 
// EXEC P22HRD 
/• , ; 

// Job Sav^ings Bonds 
// EXEC P31HRD 
// EXEC P32HRD 
// EXED P33HRD 
// EXEC P34HRD 
/♦ 

// Job Paychecks 
J/ EXEC P^llHRD 
// EXFC P^'2HRD 
// EXEC P^l3HRD 
/* . 



■niustration #4 
01-03-30 8 



/7fc 

let's take a look at the mmnt of iKl you will be usifig to See 
process the Jofes in the make-believe payroll system. This IITus- 
1s a tremendous amount of JCL, and you m^y he required ^s an tration 
operate to carry large stacks of There would be a good #4 ^ 
chance at some time that you could aecldental 1y drop the XI 
decks and they could become out of sequence. There is also a 
gdod chance that some of the-Ja y. - would be carryinq could 
be lost. ^ 

0^ ' ' 
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7/ Jo^ Paystream - 
// EXEC Paystream 

/a 



(The JCL on the lefV 
of this vugrai^h ' 

REQUESTS the" ^^b' 
STREAM ON THE RIGHT 
FROM ITS LOCATION • 
ON DISK,) 



JOB STRI 
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//. Job PaV-Opdate 
// EXEC P19HRfD 
// EXECf2iHRD ' 
// EXEC P22HRD 
/• ■ . / 

/S 

// Job Savings Bonds 
// E«C P31HRD 
// EXEC P32HRD 
//. EXpC P33HRn 
//"EXEC P34HfiD 
/• 

// Job PaycMecks 
// exec" p'tlHRD 

// EXEC P^I3HRD 
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3- Q^sk ^L; A good solution to this problem is: (^e the 
prograwig- crei^tes m JCL, he can transfer it to magnetic 
2!«if;4.^ ?^^uS*^J^ ^^^s fwrposi is 

1??^ i£4'*^!'^' Wten^l is stored on disk it is called Disk 
il^iJ^^ii^'Jf ^f*"^"^ magnetic disk, puts the JCL in 
machifte reafdab e language which r^uire* little storage space. 

wL^Sf ^f^^i^c^ °2^S^'*°f!f^^"9 Another ad- 

vantage bes1(tes reducing tli» anount of storage of JCL is you See 
»«uld be required to handle just a few OCL cards that wilf be mus 
used to requesvthe job stream from disk; and siil? anSther tration 
t cmrl^J^ '^^^1' S*'*^ '^'^^ ''^'^^ «^ » maxims? Ys 
h^^M^^ "'^""i®- "^^^^ "^""S' ^" ^er^ 0^ a thousand 
instructions a second and this JCL can be read from disk in 

innn ?! Arf^y. the JCL for certain jpbs are extremely 

long, so you can see N)w we can save tlnie by putting the JCL 
on disk. By putting the JCL on disk we gaij three benefits : 

.^ ^' 0^ »JCL handling and reduced the 

chance of losi-ng cards. ' ' 

] . 

m.„ll, storage space by putting the JCL on 

magnetic disk. , . ■ 

' c. We Increased efficiency by saving time. ^ 
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// Job Savings Bonds 



(flEfWRY REQUlREIfNT) 



/ / EXEC P31HRDi JL^fC 



/ / EXEC P3!2HRD» ••r»ttittiifi 
/ / EXEC P33HRnii §§$$$^§$§$§$^^$§^^§ 



8K 



// EXEC P3^HRD.. 'im 



> r 



MEMORY . 
AVAIUBLE 



COMPUTER 




01-03-30 



Illustration #6 
12 



* . * 

4. Running a job; Let*s talk about runnfrif a single job on 
a computer that has lOOK of memory avaf lable for processihg a 
job.. In <wr exfflDle of th# payroll system, \^ job' that Is See 
used to orfntj^savlngs bonds had four job steps (four nius- 
program). ^ ^ ^^^^^^ 

^ a. The flr^st progran requires 14K 

1). The second program requires 98K. 

c. The third pro^rasn r^equires KH( 



JJ^ ilSi " •^^'^ ^ ™ sim:e,they reqtiire less 

than lOOK. However*. con^lete job cannot be r«t because 
the fourth program requires 102K, It requires more r^mory 
than the computer has available, which is lOOK. If you have 
a computen th^t has lOOK available for. jo^ processing, the 
prograns (job steps) cannot require more than XWk, 
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// Job Savings^&nds (TORY REQUIROfNT) • 

// EXfC P31HRD Wk (less than I50k) 

// EXEq P32HRD. .... 98iK ttEss thai^ IdOK)' 

7/ EXEC P53HRD.. ...... ,.Ai..,. .SDK (les§ KMK) 

// EXEC P3^p)......,, im (equa^ i^K) 

/• ' . .. 



HEHORY 
AVAILABLE 



C(»tf*UTER 




•1 ri 'v 



01-03-30 



I\lustratfon #7 
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4#ten a prognlrais^ writes a proqrm, he must dmslder^how mtch r 

mmoty space is available f<«r proc«5.s1ng that profraR. If he See 

does this correetly. Me m^jr have a job that appears Illus- 

thls one. . Hm this coR^lete Job cm be rm m tH comsm^er tratlon 

b^ause all the job steps (prograws) require processing #7 
memory which Is equal to or less than lOOK. 



■0 



0 



15 



0 



01-03-30 



183 



// Job Savings Bonos * . (MF.TOY REQUIREHENT)' 

// EXEC PJIHRB, l^K 

// EXEC P32HRD........ .....SOK 

// FXFC P33HR^...,., ......IRK 

// EXEC .................. .20K^ 

- ■ COMPUTER 



flEMORY 
AVAILABLE 

lOOK * • 



50K 

REQUIRED TO 

RUN 

JOB Savings 
Bonds • 




01-03-30 



Illustration #8. 
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t 

5. MtiUfpfwawiInq ; Let's Instead of t^ previous See 
ex»pTe, the program®* wr^ie the first prograai to run In Illtis- 
14K. the second requires SOs. the third requires 1^ tratlon 
the fourth job step (prograw) requires only 20K. Me have „ #S 
lOOK available In the-oMputer but now the largest jol^ 
step requires SOK. We c«fi still rm this In the lOOK, 
but Me have of mmar y ttut iftll not be neeited. The 
50K not being used by the prt^rae will be Idle.. This Is 
no real problem since this job Is the only jc^ to be irun. 
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// Job Saving?. Bonds 
// EXEC P31HRD,...,.li(K 

// EXEC P32HRD 50K 

// EXEe P33HRB M 

7/ EXEC'PSW 20K 



«fWRY 
AVAILABLE 
lOOK 



CCWUTER 




// Job Tank Maintenance 
// EXEC P51HPJ)...,...\ti8K 
A// FXEC P52HRn,...;...50K 

// EXEC P53HRD. 16K 

/*. 

. /» 

' -J' • 



50K REQUIRED 

TO. RUN Job 
Savings Bonds 



er|c 
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But this 1fitr<H^es m Inttrestl i^ quest Ion. (Aiat h^i^s See 

If Me had another J«b that neei^ to be ran? For exaopte: Illus- 

^ tration 

a. The first joh step requires 48K #9 

The second Job step requires ^ ^ 

Th2 third Job step^ requires 16K 

You can see that this job can be ran on the conpu^er because 
the largest job step requires (mly 50K, which Is less than 
lOOK. You can also^-see that the lar^st job step Is equal 
to the miunt of ms^y that win not be used • * -jn the U.S. 
Savings Bonds job Is being ran. 
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// Job Savings Bonds 
// EXEC P31HRD 
// EXEC P32HRD 
// EXEC P33HRD 

// EXEC P3mm 

/• 

/& 



iOOK 

-lEHORY 

AVAILABLE 



Job Tank, haintenance 
// EXEC P51HRD' 
// EXEC P52HRD 
// EXEG. P53HRD 
/* 
/8 



CmPUTER 



AREA ^1 



50K AVAILABLE 

TO RUN Job 
Savings Bonds 



ARFA «2 





50K avaii f^nu. 

TO RUN Hh 

TANK 'Maintenance 



ALLOr/ [E 
5nK TO 
Area f^?. 
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Why can't we load the second job In the i^-ea that U not 
being used fity the Savings Bonds job? 

We can, but first Me have tc let the c(^ter know that m See 
want It to divfcte the available memry Into two areas. This lUus- 
is called allocating meiBory a coaputer. The reason you tratlon 
allocate o^ory Is to Insure that wh«> you are ruft.lng two #10 
jobs In a cc^fwter, these jobs don't try to get the sasae 
mmm'y area to run Its prograa. 

Now we can loa^ Savings Bonds In nmmry Area #1, and tank 
maintenance In memory Area 12. This technique of running 
more than one job on the con^uter Is called multiprogramming. 
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// 
// 
// 
// 
// 
/• 
/% 



Job Savings Bonds 
EXEC'P31HRD 
EXEC P32HRD ^ - 
EXEC P33HRD 

EXEC ?mm 



1/ Job' Tank Maintenanci 

// EXEC f51HRD 

// EXEC P52HRD 

// EXEC P55HRD • 

/♦ ' 

t% 



AVAILABLE 

lOOK 



01-03-30 



COfPUTER 



area ^1 



Job Savings 
Bonds 



area #2 



Job Tank 
^Maintenance 



11 lustration #11 
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Foreground 



PaCK'-RuMND 



V 



^« Area Identlflersx ^ (to m know what irea the jobs are See 
In?- The solution to this is the' use of identifiers. At the Illus- 
schooj instead of calling them Area #1 and Area #2, ne call tration 
them BacKground and Foreground. We use these identifiers to #11 
identify the area wT^p wT speak about them or coBWunicate 
with them. In Background, the^job w6 loaded is job mainte- 
iian^ which is'us€tf to account for maintenance fct our tank 
equipment. The job in foregrouhd is job Savings Bonds. 




\ 
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II Job Savings Bonos 
// EXEC P31HRD 
//, EXEC P32HRD 
// EXEC .P35HRD 
// EX^C P3"HRn 

1 

1% 



11 Job Tank .f1AINTE^^ANCE 
// EXEC P51HRD 
// EXEC P52HRD; 
// EXEC P5?(IRD 
/• 
1% 



AVAILABLE 
lOOK 
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FOREGROU^ 



Job Savings 
Bonds 



BACKGROUND 



Job Tank 
Maintenance 
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Foreground 
^ has priority 

^VER BACK- 

^ GROUND 



4- 



7. Area Prlorftfes : If you flraeaber the exa(i|}le of card to See 
tape, given In the block instruction on Channels, Control Illus- 
Units and Physical Addresses, that diTlng the titne the .card tration 
reader is reading the card and the t^ Arive is NrUing the #12 
data, the CPU was idle. This- is when one Job will be'ttoing. 
its processing while the other job is waiting W an. I/O 
operation to be completed. Although tto computer appears to 
run both jobs at the sasne time, actually, the result Is that 
the coBpiter runs one job /or a fraction of a second, ^hen 
runs the other job for another fraction of a second. What 
happens if job maintenance doesn't require nwnerous I/O 
functions and ^111 not aTlow job Savings Sonds to process. 
(This can happen when a job requires a' tot of CPU activity). 
Job Savings Bonds will be waiting for processing as a result. 
Let's say you were told that Savings Bonds has to be fin- 
ished very soon but both jobs take i long time to process. 
Job maintenance wlll^ not let job*Savings Bonds run so we have 
to set priorities. Job Savings Bibnds needs to be cofi^leted 
as soon as possible so it has>r1dri'ty over job maintenance. 
Background will be processing when foreground is -malting for 
a card to be .read or when the tape drive Is writing records 
Off tape. If bQi,h background and foreground needs the CPU at 
the same time, foreground has^ the priority and will use the 
CPU firit. ' 

'8. Let 's review v^it you^ havckl earned in Concepts of 
Computer Processing. ^ 

a. We mentioned that a job can be a one-step (program) 
or could be more than one step. 

• \ 

b. We discussed thSrt Job Streams are used when more 
than one job is needed to meet the requirements of the Data 
Processing Installation. 

c. We can eliminate the handling of a large b^tch of 
JCL c&r6i by using Disk JCL. All we need is a few JCL cards 
to request the JCL for the jobs from disk. 

d. We discussed that a program's memwy requirement 
for processing cannot be greater ^an the memory area avail- 
able in the computer. 

e. We can run two jobs at the same time resulting in 
multiprogramming. We can insure that the proper amount of 
memory is available for each job by allocating memcry. 

f. You learned that area identifiers are used to allow 
us to codiiiunicate with the sipparate jobs. 
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•nnthL. Is * higher priorUy than 

t?H^ !f ^' i?*-^*; PVt'tfon (•« can then par- 
i-k S2 ** school) '•Alch i$ rumHn* the mr» Imortant 

U^^pS^SJiS^^ ^S'bjpy^tedf'' f''"'"* waiting for 

L itin«r! ^IIS"?' ^H'^^'^'S """^^P'* f's lesson. 
■' late? ' " ''"''y'"^ 
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SCLF gVAlUATI{»l 

True or False. A' job step consists of more th«t one«|Jfogra» ' 

True or False. Jobs stacked back-to-ba:k In one batch is a jol) 

streiB« » 

True or False. JCl stored in 9 library on magnetic disk is called 

. Disk JCL . 

True or false. A huge iBBount of cards are required to piill job 

streams from Disk ' ' , 

True or false. If a program requires more than the amount of memcry 

in the computer it still can be ran 

True or False. ^feiUiprogifaflTOlng is the technique of running one job 

at a time ' 

From the list below, select the advantages of Dt^k JCL. 

a. ^ Sanies storage space 

b. Less JCL for the operator to handle 

t. You can run ifiore than one job at a time 

d. Less memory is required to run a job 

e. Transfer speed fnpm disk is faster thm from the card resdi^ 

True or False. Manory area identifiers are used to identify 

JCL . ^ 

True or False. All inemory areas must have the sane priority 
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1. 


False 


2. 


True 


3 


irue 


4. 


False 


5. 


False 


6. 


False 


7. 


a., b. 


8. 


False 


9. 


False 
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. APPLICATItm PR06RA«S 

A. IMTfUJOUCTIOH: This chapter introduces jwi to the steps taken by the 
pro^raa^ to create a progra*. This chapter «IwJ^«clu^ uur 
,assoc1ated with pf»grams^hat you win need to learn hefcre heglfwing later 

lesSohs. ^ , 

B. OP.ECTIVE: The objective of this block of Instruction is to provide 
you with the necessary, information needed to: 

^l. Ic^t if y an application program. , 

z/ Identify the steps taken by the progrwwer to create a program. 

3. I(tentify a logical unit mtH a file name. 

4. Identify a program library. 

5. I<te'ntify a program message. 

6. Identify a control card. 

i 

C. TRAINING AlOS: 
Hone. 

0. TRAINING: 

1. Application Pro/ram: An application proorm Is a program designed 
to solve a particular problem for a specific afH>ncat1on. 

2. Creatiwi of a Program: When It Is declcfed that a program Is needed 
to solve a particular problem, ,the progranmer has four basic steps ' 

that must be acco»^11shed before the program is ready for processing. 

These steps are: ^ 
a. Wfine the problem 
^ b. Write the program 

c. Test thf program % 

' *.' 

d. ?repsire documentation 
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(1) Deflrw the problem: The programjner will consider what 
the program ts to accoi^llsh, what the output Is to be and what input 
is needed to get the desired results. 

» 

(2) Write the program: After the programner has (tecided what 
the input and outiwt ^fll be, he will constder what the program must do ' 
to get t»« output and will begin writing the program. 

(3) Test the program: Once the pi^ogram is written the pro- 
grarsser will test the program to insure it .produces the correct output. 

(4) Prepare documentation: Preparing documentation is an 
extremely Important step. TNj. programmer s»K)uj.d w^pare (fejcuraentatlOn 
throughout the creation of the prtt^ram but unfortunately this is rarely 
done. Documentation Is any Information that will be needed to pc^ess and 
maintain the program. Once this^ step is con^lete, the program iiHlfi be 
ready to process. 

3. logical Units and File Names: During the writing of /the program 
the programmer Is required to stescrlbe all files tJ^ prpgraw'^wi 11 use 
during processing. This- is a section of a program where a file was 
described: 



FILE-CONTROL. 
SELECT 





ASSWTD UT-S~aSgi' % ' '( LOGICAL UNIT) 
SELECT CARD-FILE 

ASSIGN TO UT.S^SYS016. 
DATA DIVISION 
FILE SECTION. 

FD iiBmn 

BLOCK CONTAINS 1 RECORDS 
RECt^O CONTAINS m ^iARACTERS 
LASa^ RECORDS ARE STANDARD 
DATA RECORDS ARE TAPE-REC. 



At this time he must give each file a unique name. This name will be used 

by the programmer when he references the file. The file name is singly a 

name for a file. Each file is also assigned a logical unit. The logical 
unit is where the file resides. 

4. Program Libraries: After a program is develop««d it is stored with 
the other programs being used in the installation. Although programs can 
be stored on other media, normally they will be stored on magnetic disic. 
The area on disk where groups of programs are stored are called program 
libraries. 
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5. Program Messages: The programi^ may find it necessary that 
certain information be provided to the operator (fejring tfw processing pf 
a program. The program can be *<r tten so a message to the op^ator can 
be displayed on m Inquiry device. This message Is called a progrwi 
message since It is issued by the program. ,ThU message^cw be fnfor- 
matlon only or it may require the operator to nespond. Th« operator may 

be required to key in information to the progr^ through the inquiry ctevtce 
or perform some other type of action. »h ^ j 

6. Control Cards: During development of the program, the pro- 

• TAT^^ consider several options* needed to make the program satisfy 
different needs of the user. One way the programmer can do this is by 
writing the program to use a control card.; The control card is a punched 
card that will contain Informatlcm (possibly in code) which will let the 
program know what opticr-- are required <r what will be provided to- the 
program. In general t. he control card gives the Datai Processing 
insta!iati(^ the ability .u choose what options are needed to satisfy 
the user's needs. 

f. Sl^iWARt: In this chapter you have learned the steps taken to create 
a program. These are defir^ the problem, write progran, test the ' 
program and prepare documentation. Also, we discussed terms which you 
will see in later lessons. ^ 

F. CONCLUSION: Before continuing on to the next chapter answef the 
questich.s in the se If -evaluation quix ^ iniure you have t^t the 
objectives of this chapter. Following chapters will reference the 
material presented in this chapter. 



*me predeterminprt information or codes »d corresponding options will 
De written into the program Airing progrwi development. ^ 



1 r 



% 

t 

s 



. SElF-EVALUATICm mi 
U Ltst the steps of progrw development In tN area provided below. 



a. 

c. 
d. 



a. A cosntm It y service program 

b. Progr^ designed for a specific application 

c. A program designed to solve a particular problem 

d. PT program 

3. A program message is (Choose i ans**ers) ^ 

a. Message from a progr^ " 

b. Message from the ccw^ter 

c. Message giving !«f<rmation or requiring operator action 
Message fr«n the operator 

4. A file mne is: 

a. Name given to a-ffle by the proqraimier 

b. name of a voliflse 

c. Name of a record 
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k progrnai library Is: {0»o$e I answer) 

a. I>lace where books art stored 

b. Area where tapes stored 

c. Area where programs are stored 
a. Area where dfsks 9te stored 

A control card Is: (Choose 1' answer) 

a. Card used to issue program Biess ages 

b. CAr<i used to identify files 

c. Card used to tell a prograie what options *re required 

d. Cam used to control libr-^ies 

A logical unit is: (Choose 1 answer) 

a. A physical unit 

b. httiere a file resides 

c. Is the same as a file name 
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1. a. Define the Problem 

b. Krlte the Program \ 

c. Test the Program 

d. Prepare Documentation 

2. b., c 
3* s • ^ c • 

4. a. 

5. c. 

6. c. 

7. b. 



REFERENCE 



1 
5 
3 
4 
6 
3 
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UATA RKJ'RKSENTAnqN \^ 
STUPENT t»TES A^^) PRACTICAL EXERCISS 



1 . Decimal Number Sy stt *^ (Base 10): 

a. Ten digits: 

b. Positional Values: 

ti 

2. ^nary (base 2) : 

a. Two digits: 

(1) On - bit - 1 

(2) Off ~ no bit - 0 

b. Vfhy used in electronic DP; 

c. Positional values: 

d". Conversion: 

(1)/ Convert decimal to binary: 



100 10 1 



2 
6 



4 
4 

6 

3 



32 16 



8 



ANNEX A 



(2) Convert l^lnary to decimal:- 

3 2 16 8 4 2 1 Ior~ 10 1 

1 .0 0 0 1 . . 

,10 11 . . 

1110*01 
e. Addition: 

(1) 0 + 0 - 

(2) 1 + 0 orO + 1 « 

(3) 1 + 1 « 

(4) 1 + 1 4- 1 - 

(5) Perfona the following addiction operations and convert the 
fnsvers to their decimal equivalents. 



(a) 101 (b) 1000^ (c) 1011 
-K)bl -HOOl' +1001 

1111 (e) OHIO (f) 1001100 
+0011 +11011 + lOlOil 

f. Subtraction: 



(1) Ccwnplement of Subtrahend 



(2) Addition Operation 

(3) High Order Carry ( 4- sign ) 



(4) Subtract in binary and convert the answers to their decimal 
equ^^yalents: 



••• < > c y 



NitlCiplicatioiis 
HMmiimt 

(1) Mjuify fi«ldl for Mdi «mIm1 

C2) CcMMPMTt telsAl Ms 



.... ( ) 



^ 31 •••• 

^ I « ^ ••#• 

C3) Cmhpm^ BCD to 4Mteftl «ii MMwyt 

iCO ' BKIMIIt yniMt 

«m M*i B f **M M " i 1 I 

om 0010 • . • . 

0100 0010 . . . . . • . 

Olio 0011 . , . . . . . 

MOO 1000 • . • . . 



\ 

\ 



3. Octal Km;d>er Systew (base 8) ; 

< c 

a. Eight digits: 

b. Positional values: 

V 

c. Converalon: 

(1) Convert deciisal to octal: 
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10 1 8_ 

6 

< 

1 8 
4 6 
6 3 



(2) Convert octal to decii»|^ 



8 1 10 



12.. 
18 . . 

3 2.. 

7 6 

'its 

d. Addition: ' 



Solve the following octal addition problems and convert'' the answers 
to their deciroal equivalents: 

(1) 2 (2) 12 (3) 52 (4) 64 

tl 7 +66 31 



. ( ) .. ( ) ... ( ) 



+72 

... ( ) 



?3 



. 2207- . 
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e. B inary Coded Octal : V,- 

(1) Three bit floid per Octal ttlgic. ^ 



(2) Conversion 

(a) Convert Octal to Binary Coded Octal: 



8 1 4 2 1 4 2 1 

J— 

6 • • • 

1 A 

2 6* ••• 

(b) Convert Binary Coded Octal to Octal and then to Its. 

decimal equivalent: ^ * 



4 2 1 4 2 1 8 l_ 10^ 

0 0 1 0 0 1 . . 

0 0 1 10 1 

10 1 110 

111 100 
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(c) Convert Octal to neciatal &nd theo to Binary Coded Decimal: 



512 64 8 1 1000 100 10 1 8421 8421 * 8421 8421 

2-5 . . 



I 2 7 
^ 6 0 



**** 
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4. Rexadecloal Nui^er Syst^tes (base 16): 



a. Sixtee;n syndbola: 
(1) Ten digits 



(2) Six letters 



b. Positional valves: 



c. Types of conputers using this systea: 
d» Conversion: , 

(1) Convert the following hexadecimal nu^rs to decimal: 



256 16 



3 
A 



D 

A F 



A 
3 



C 



1000 



100 



10 



(2) Convert. the following hexadecitaal nutabers to decimal and then 
to straight binary: 



256 16 



100 10 



256 128 64 32 16 8 



F 3 

1 C 6 



• • • • 



w 

J. 



e. Addltiotu Perforw the following addition probleoa In hexadeclisal 
and convert the an8i#er8 to decimal equivnients: 



S A6 B4 

' . ( ) ( ) ... < ) 

f. Biliary Coded Hexadecl»al{ 



DE 

... ( .) 



(1) Four bit field per hexadecimai digit: 

(2) Conversion: 

(a) Convert the following Binary Coded Decimal numbers to 
decimal and then to hexadecimal: 



8421 


8421 


8421 


8421 


1000 


100 


10 1 






1000 


0101 






• • 




0010 


oiu 


Olio 








0001 


oni 


0101 


1000 


• 


( 

♦ 


• • 


OUl 


0100 


0011 


0101 


# 


# 


• • 



4096 256 16 



(b) Convert the following DeciMl ntaibers to Hexadecinal and 
then to Binary Coded Hexadeciiaal. 



i5o" 



10 



16 



"PIT 



5 
7 



3 

7 

6 9 

0 3 
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^* Bxtgoded Binary Cod ed Deciaal Interchange Code (EKa)IC) ; 

. «. Zoned Decimal Foraat (Alpha): 
CD A-I 
(2) 

(3) S-Z.^ 

■* (4) Special Characters 

(5) Indicate the following values in EBCDIC Zoned Deciial Foraat: ^ 



8421 8421 

ft . • 

T - 

H 

•••• .... 

b. Parity Check: 

(1) Lost or gained bits ( 

(2) Kinds: 

(a> S^' The number of "1" bits (in the 8 bit configuration) is added. 
Xf the nuai,er of "I" bits is odd. anotlier "1" bit is placed uhdor the parity bit 
position to make the entire bit configuration even . Otherwise, an "0" bit is 
added to the 8 bit configuration. 

'is 

<^> Odd: The number of "1" bits (in the 8 hit configuration) ids addea. 
If the number of 1" bits is even, another "1" bit is placed under the parity 
bit position to make the entire bit configuration odd. Otherwise, an "0" bit is 
added to t^e 8 bit configuration, ~ 

(^) Kumber of bits needaH to represent one character of data; 

(4) Specify parity (0 or 1) to make each of the fonowtng characters valid 
under odd-bit parity: , - " 



8A2_1 8421_ 
JO 



noo OK JO 
1110 ' loot 

HOI 00 it, oo^-f 

<^ # i 

H 



8421 8421 

OHO 000! 
fOOfC olOf) 

nio fon 



\ 

c. Zoned Oeclaal Pomat (nusaeric) r The aigu apfieftrfl in th« ZONE portion of the 
low order byte (the rlghtsoat 8 bit configuration); the ZONE portion of all other 
bytes appear ifith **unaigned" representation. ' 



(1) Convert the following Decinal Values to Zoned Deciaal and to Hexadeciaal: 

DKCIKAL 



23 



ZONED DECIMAL 
HEXADECIMAL 



+ 175 . 



9 • IT -* 9 m * m 



- 329 



- 871 



(2) Translate the folionlng hexudaclMil character string ii axi 
apoBtrof^e and 40 Ls a blank or space) s 



E 3C8C 1 E 3 7DE 2 40C ID 3D 340C6D6D 3D2E2 

Packed Decimal Format: 
(1) Neither 'alphabetic nor alphanimeric data **can" be packed. 

<2) Method: 

(a) Format or tepre»ent the data in Zonad Decimal. 

(b) 5, Strip all the "zones" except for the loir order byte. 

<c) Move the sign to the old "digit" portion of the low order byte. 

(d) Packing occurs from right to left. 



ERIC 



2?9 



c2 / <2- 



p-oJ'Pm Convert the following numeric values to Packed Decimal & to 
Packed Hexadecimal formats: 



DECIMAL 



PACKto DECIMAL (EBCDIC) 
PACKED HEXADECIMAL 



148 
^ 53 

- 99 



i 



\ 



e. To determine the (packed) length of a packed numeric field; 

i^r.JrlK ^l* decimal, the">ield length is even. DIVIDE thirieclaail field 
length by 2 and then ADD 1; or: T 

n + 1 « X ' ^ 

Where n • the size of the decimal field (in Bytes) , and 

K « the number of bytes which will result from packing. 



n n ( 



10 



ERIC 



• (2) If, m declaai, the field length U Wd, AdD 1 to the deciaal field 
length, then DIVIDE by %% or: 

p a 1 * X 

2 ■ ■ 



11 



6. Situation - 

a. The Installation MISO has issued a blanket directive that all DPr% on 
the instaUation will conserve file space by packing all applicable data on 
all files. The Director of your DPI is not familiar with packing and asks 
you, as the Chief of his Systea^/Prograaaaing Division, to Analyze the fbllowlng 
abbreviated Master Inventory File and determine the total number of bytes which 
cat be saved by packing. 



Field 


No. Characterp/Type 


Sasple 


FSK 


11 


» 


33136298032 


Mosienclature ' 


10, 


A/M 


MU2 KIFLS 


Julian Date 


4 


N 


4284 


CosKodity Code 


, 2 


A 




Customer Code 


3 


M 


716 



b. The DPI Director is still skeptical and asks you to empirically^ show 
him soB^ examples of how the data would ^actually look in packed format. Therefore 
using the appropriate s^ple data provided in the Abbreviated Master Iriventory File 
(para 6.a.aboye) you show him how the data will appear in Zoned Decimal, in Packed 
Decimal, and In Packed Hexadecimal. 



O 



31 



12 



7. The f«»nowing bytf conf iguraciom has been extracted froo a "duap"; 
alphabetic Information is beinig represented. Convert the data frop the. dump 
to Zoned Decimal (EBCDIC) and then to th«» equivalent English interpretation: 

DUMP extract: 4040D5C1 D4C54040 

Zoned Decimal: 

Interpretiition : 



8. The following byte configurations have been extracted froa a "duap"; 
numeric Information is being represented. Translate each byte configuration 
as Indicated per each prc^lot: 

a. 0UHP Extract: F1P9F7F2 



Zoned Decimal: 



Interpretation: 



1 J 
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miMP Extract: OX972COO 
Packed Decimal: 



Itrterprtitatlon: 



DUMP Extract: 00000 7B4 



Binary: 

Interpretation: 



.=2/7 



I'WO-KINCKR ARiTHMKTIC 

riu» tItM imal Bystem, the arlrhm«Mfr nystem we are so familiar with, is 
noi j>art i4 ular ly suited to the operation of etectronic calculators and computers. 

The decimal system uses ten distinct digits 0, 1» 2^ 3> ^> 5> 6, 7, 
8, and 9. But^ electronic calculators and computers are made up of switching 
devIiCH^ such as diodes, transistors, and magnetic cores, that have only two 
definite stable states* They are either ON or OFF, conducting or not conducting, 
or magnet Ized or de-magnet 1 zed. Practically, therefore, these devices can be 
made to represent only two different things. 

For example, we can let the OFF-condition represent a zero, and the ON- 
poslclon represent the one. But we have no sinple way of representing the 
digitis 2 to 9. 




ON 

(MAGNETIZED) 




OFF 

(DEMAGNETIZED) 



Therefore, in these conputers, we utilize the binary nuaber system, with 
which we can represent any nua^er by using only the digits 0 and 1. 

Actually, we might be using the binary system in everyday arithnetic today 
If man had evolved with only two fingers instead of ten. The decimal systen 
undoubtedly developed as a result of man's earliest ^ttenpts to count on his 
fingers. 

Let us see how both systetss work, and how they cowpare. The decimal 
sysjtem, as we have said, uses ten distinct digits - 0 to 9, With these digits 
we can represent 'any value from 0 to 9 in a single digit position, the units 

position. , 

Units 



/ 



0 
1 
2 
3 
4 
5 
6 
7 
8 
9 
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<5/8 



"Ml*"^ reached 9, we find that we do not have another distinct 







Tans 


Units s 










r 




1 ^ 








n 


1 






1 ^ 




V 




















9 


9 



By using all the digit symbols in both the units and tens position, we 
can now represent any value from 0 to 99. : ^ 



By increasing to more and more digit positions (100s. lOOOs, and so on) 
we can represent any number with the decimal system. * , 

Actually what we have done is this. In each new digit posiUon we have 
increased the value of our number symbols ten times. For example, a 3 In the 

iZl "^"^ position, .and in the . 

lOOs position the 3 is worth 10 tiroes what it was worth in t^e tens position. 



1000s 


100s 


10s 


Is 








3 








0 


• 3 1 


1 3 


0 


[ 0 






0. 


0 



The binary system works on the same principle, except this time we have 
only two different digits to work with, 0 and 1. To write the value zero 
we can write a 0. To indicate the value one, we can write a 1 (one). 












Units 










0 


J* 








1 


• 
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16 



A/9 



No*# %fe have ^ single sya^ol to represent the value of two la. the 
units position. So, while we did m>t have to carry until we reached 9 in 
tl«p deciiaal aystea, we are already forced to c«rry In the binary «y»teia. 
In the binary system, our next digit {»o«ition it cMlled the two's position 
instead of the tens position. 



2s 



Units 



0 

T 



Bina 



10 
11 



Peciwsl 
2 

r 3 



h two is represented by a digit 1 in tl^.tifo*s positlofi; a three' by the 
digit ^ne" in, the two's |>oslticfn and also in ths unit* position. Again we 
have rum^out of digits, and.tmt8t *go to a^ncif digits position to represent 

the value of four. 











4s 




28 ' 


Units 


1 




0 


0 


i-. J 









Bin 



100 



Psciml 

4 



Note that, while in the decinal syi^tea each ne«r digits position^bas ten tines 
the value of th^ preceding one, id the binary systen each new digit position 
has two times the value of the preceding one. 



32s 


16s 


as 


48 




Is 


I 


0 




1 


0 


1 



The ilec Inial equivalent of the binary nua^er shoim In the abovfj illustration 

is deformtned as fcrllcWs; 



} f n t he 1 • H pos 1 1 1 on ^ \ 

() In the 2Vs posJtfcm ^ 0 

I in* the A *H fmsitfon ^ k 

1 in thf 8*s noBltlon *» 8 

0 tn the I6^s^sitian » 0 

1 in ^ the yV^^ psitiqp ^ 32 
lOIIOI • • 45 



So, the b+hary number 101 lOT reprenen^s /i5 in the decimal system* 
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You can see that this numher could very easily be represented by six 
magnetic cores where X)FF has a value of zi-ro. and ON has a value of one. 



32s 


16s 


8s 


4s 


2s 




O 


® 


O 


9 


® 


O 

« 


ON 


OFF 

0 


ON 
1 


ON 

1 


OFF 
0- 


ON 

i 



This two-finger arithiaetlc is the heart of electronic digital computer , ' 
design. It is the binary system that makes possible the high speed and use- 
fulness of modem electronic digital computers. 

Actually, it is possible to develop arithmetic systems based on any number 
of digit symbols, other than two or ten. 

We, however, use the decimal system because we have ten fingers, and the 
digital computers use the binary system because their electronic components 
"a^e two possible Bi-state positions - ON and OFF. 
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ocrrAi.-tmr.iMAf. convbrsi(»i 



wlH 1 II 1 




iH 1 H 1 


i y i my 1 


IH III 1 


IHU itHU 1 




I*'* » i mil 1 


n 


A 
U 


AAA 








1400 


^ 76ft 


iU 


5 


A1 A 




tAIA 


<^9A 


1410 






XO 






1 A9A 




142A 




Hi 








1 AtA 


3 JO 


14*^ 


742 


40 


32 


440 


288 


1040 


S44 


1440 


800 


50 


40 


450 


296 


1050 


552 


1450 


808 


60 


48 


46^ 




1060 


560 


1460 


816 


70 


56 


470 


312 


1070 


568 


1470 


824 


1 fin 


Oh 


^AA 


l^A 


1 lAA 








1 ^ A 

I J 




^1 A 




111 A 
AAAV 




I^IO 

A^Av 


840 




80' 






1120 




1520 


848 


fin 


Aft 


SIA 


144 


1110 


AAA 


ISIO 


856 


UQ 


96 


540 


352 


U40 


608 


1540 


864 


ISO 


104 

\ 


550 


360 


1150 


616 


1550 


872 


160 


112 


560 


368 


1160 


624 


1560 


880 


170 


120 


570 


376 


1170 


632 


1570 


888 




1 /.O 


AAA 




t ^AA 


AAA 


1 AAA 




1 A 
4 * 


t 


^1 A 
O III 








1 A1 A 


QAA 




1 A A 


A^A 


AAA 


1 •> j^A 
Jl^ aU 




t A9n 




^ in 


1 >^ 




AAfI 


1 ^lA 


AAA 


1 AlA 






i nu 


AAA 


A 1 A 


1 '>AA 


O / 4 


IAAA 

XQHw 


Q7ft 


2'">i> 


168 


650 


424 


1250 


680 


1650 


936 


260 


i 76 


660 


432 


1260. 


688 ^ 


1660 


944 


770 


184 


670 , 


440 




696 


1670 


952 
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OCTAl-DECIMAL Conversion, continued 

1 



Octal 


Declmai 


Octal 


Decimal 


Octal 


Decimal 


Octal 


Decifaal 


300 


192 


700 


448 


1300 


704 


1700 


960 


310 


200 


710 


456 


1310 


712 


1710 


968 


320 
330 


20b 


720 


464 


1320 


720 


1720 


976 


216 


730 


472/ 


1310, 


728 


1730 


984 


340 ' 


224 


740 


480 


1340 


736 


1740 


992 


350 


232 


750 


488 


1350 


744 


1750 


1000 


360 


240 


760 


496 


1360 


752 


1760 


1008 


370 


248 


770 


504 


1370 


760 


1770 


1016 



* 
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St»MARY OP mmERIC DATA RBPRESSNTATIONS 



DECINAL 


BINARY 


BCD 


OCT At 


BCO 




HEXADECIMAL 


1 


0001 


0000 0001 


1 


000 001 




1 


2 


0010 


0000 0010 


2 


000 010 




2 




001 1 


0000 0011 


3 


000, oil 




3 


M 

4 


0100 


0000 0100 


M 

k 


000 100 






5 


0101 


0000 0101 


, 5 


000 101 




5 


6 


0110 


0000 0110 


6 


000 110 




6 


7 


0111 


0000 0111 




OOO 111 




7 


8 


1000 


00(X) 1000 


10 


001 000. 




8 


9 


1001 


0000 ICOl 


11 


001 001 


t 


9 


10 


1010 


0001 0000 


12 


001 010 ' 




A 


11 


1011 


0001 0001 


13 


001 on 




B 


12 


1100 


Q0O1 0010 


14 


001 100 




C 


13 


1101 


0001 0011 


IS 


001 101 




D 


14 


1110 


0001 0100 


16 


001 110 




E 


15 


nil 


0001 0101 


17 


001 111 




F - 


16 


10000 


0001 ono 


20 


o'lO 000 




10 



BCH 



00QQ,/^1 
0000 0010 
OOCK) 0011 

0000 oirx) 

0000 0101 
0000 0110 
0000 0111 

0000 iboo 

0000 1001 
0000 10^ 
0000 1011 
0000 1100 
0000 1101 
0000 1110 

0000 nil 
ooo/oooo 
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mm cam tmam. mrnmsm om (sbcszc) 



J 



k 11000001 

B UOOOOlO 

c uoooou 

0 12000200 

B UOOOlffiL 

F 21000120 

6 UOOOUl 

H 11«»000 

X 11001001 



J 
K 
I. 
M 
If 
0 
P 

Q 
% 



11010002 
UOIOOIO 
IIOIOOU 
UOlOlOO 
11010101 
UOlOllO 
11010111 
11011000 
11011001 



f 



iSMITic But* 



8 
T 
0 
? 
V 
X 
T 

z 



11100910 

mooou 
uiooioo 

lUOOlOl 
UlOOllO 

mooiu 

moioQo 

11101001 



0 lUlOOQO 

1 UUOOOl 

2 UUOOlO 

3 UllOW 

4 UUOIOO 

5 11110101 

% unoiio 

7 imoiu 

• UlllOOO 

§ lllUOOl 



iUiA 01 



211 



32 
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I 



1 
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c 
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HOLLERITH CODE ' 


ALPHA IliFO/ : 


NIMERIC IWO : 


BIRARY REPRESENTATION 


HEX c : 


12 ZONE PUNCH \ 


A - I ; N : 


X- 

. PLUS SIGN : 


1100 


HEX D : 


: 11 ZONE PUNCH ; 

; - \ 


i ; 

; J - R ; 


; NEGATIVE SIGN \ 

> t < 

> • <, ' 


: 1101 


HEX £ i 


: 0 ZONE PUNCH : 


: s - z : 


: N/A 


: 1110 


c 










HEX F 


: NO ZONE PUNCH 


: N/A 


; Unsigned 


: 1111 


S 




» 4 







